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(54) RUTHENIUM HYDRIDE COMPLEX, METHOD OF PRODUCING ALCOHOL AND OPTICAL RESOLUTION 
OF RACEMIC CARBONYL COMPOUND 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a ruthenium hydride complex that can efficiently reduce carbonyl 
compounds which are sensitive to base. 

SOLUTION: Trans-RuH(Ti1-BH4)[(S)-xylbinap][(S f S)dpen] (0.00125 mmol), acetophenone (5.0 mmol) and 2- 
propanol (2.5 ml) are charged in an autoclave and the resultant solution is stirred. Then, the air evacuation and 
the argon injection in the autoclave are alternatively repeated 5 times to remove air from the autoclave. A 
hydrogen bomb is connected to the autoclave to replace the air in the introduction pipe with hydrogen. Then, 
pressure in the autoclave is raised to 5 atmospheric pressure and the hydrogen is released from the autoclave 
as the pressure is lowered to 1 atmospheric pressure. These operation are repeated 10 times, then the 
hydrogen pressure is raised to 8 atmospheric pressure and they are stirred at 25° C for 12 hours. The 
resultant solution is concentrated under reduced pressure and the crude product is simply distilled whereby a 
colorless oily product of (R)-l-phenylethanol of 99% ee is obtained in 95% yield. 
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CLAIMS 



[Claim(s)] 

[Claim 1] General formula (1) 
[Formula 1] 
R 1 R z R a R 6 



(W per R1R2 P-W-PR three R4 is the binaphthyl radical which may combine with the Lynn atom at least in the 
2nd place and 2\ and may have the substituent in either of other locations. R1-R4) It is the hydrocarbon group 
which may differ even if the same, and may have the substituent. R1 and R2 may become together and the chain 
ring which may have the substituent may be formed. R3 and R4 may become together and the chain ring which 
may have the substituent may be formed, it is the hydrocarbon group which may be the same as for R5-R8, or 
may differ, and may have the hydrogen atom or the substituent, Z is the hydrocarbon group which may have the 
substituent, and each ligand of Ru is arranged how — having — **** — the ruthenium hydride complex 
expressed. 

[Claim 2] An amine ligand is a ruthenium hydride complex according to claim 1 which is optical activity diamine. 

[Claim 3] A phosphine ligand is a ruthenium hydride complex according to claim 1 or 2 whose amine ligand is 

optical activity diamine and whose chiral center carbon it is R bodies and is R and R bodies. 

[Claim 4] A phosphine ligand is a ruthenium hydride complex according to claim 1 or 2 whose amine ligand is 

optical activity diamine and whose chiral center carbon it is R bodies and is S and S bodies. 

[Claim 5] A phosphine ligand is a ruthenium hydride complex according to claim 1 or 2 whose amine ligand is 

optical activity diamine and whose chiral center carbon it is S bodies and is S and S bodies. 

[Claim 6] A phosphine ligand is a ruthenium hydride complex according to claim 1 or 2 whose amine ligand is 

optical activity diamine and whose chiral center carbon it is S bodies and is R and R bodies. 

[Claim 7] The manufacture approach of an alcoholic compound of returning a carbonyl compound and 

manufacturing an alcoholic compound using a ruthenium hydride complex according to claim 1 to 6 on the bottom 

of existence of the compound which supplies hydrogen or hydrogen under un-existing [ of a strong base ], the 

inside of a reaction solvent, or non-solvent conditions. 

[Claim 8] The manufacture approach of an alcoholic compound of carrying out asymmetric reduction of the 
unsymmetrical carbonyl compound, and manufacturing an alcoholic optical activity compound using a ruthenium 
complex according to claim 1 to 6 on the bottom of existence of the compound which supplies hydrogen or 
hydrogen under un-existing [ of a strong base ], the inside of a reaction solvent, or non-solvent conditions. 
[Claim 9] The manufacture approach of an alcoholic compound of returning a carbonyl compound and 
manufacturing an alcoholic compound under existence of the compound which supplies hydrogen or hydrogen 
under un-existing [ of a strong base ], without isolating after preparing a ruthenium complex according to claim 1 
to 6. 

[Claim 10] The manufacture approach of an alcoholic compound of carrying out asymmetric reduction of the 
unsymmetrical carbonyl compound, and manufacturing an alcoholic optical activity compound under existence of 
the compound which supplies hydrogen or hydrogen under un-existing [ of a strong base ], without isolating after 
preparing a ruthenium complex according to claim 1 to 6. 

[Claim 11] Said carbonyl compound is the manufacture approach of the alcoholic compound according to claim 7 
to 10 which is an unsymmetrical carbonyl compound sensitive to a base. 

[Claim 12] An unsymmetrical carbonyl compound sensitive to said base is the manufacture approach of the 
alcoholic compound according to claim 1 1 which is an unsymmetrical carbonyl compound equipped with ester 




(1) 



group, epoxy group, beta-amino-group or alpha, and beta-unsaturated bond. 

[Claim 13] Said reaction solvent is the manufacture approach of the alcoholic compound according to claim 7 to 
12 which is secondary alcohol. 

[Claim 14] The division approach of a racemic-modification carbonyl compound of obtaining the enantiomer of 
another side by returning one enantiomer selectively using a ruthenium hydride complex according to claim 1 to 
6 among the carbonyl compounds with which a different enantiomer is intermingled on the bottom of existence of 
the compound which supplies hydrogen or hydrogen under un-existing [ of a strong base ], the inside of a 
reaction solvent, or non-solvent conditions. 

[Claim 15] Said carbonyl compound is the division approach of the racemic-modification carbonyl compound 
according to claim 14 which is alpha-alkyl ketone, an alpha-alkoxy ketone, or alpha-amino ketone. 
[Claim 16] Said reaction solvent is the division approach of the racemic-modification carbonyl compound 
according to claim 14 or 15 which is secondary alcohol. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a new ruthenium hydride complex, the manufacture approach of 
an alcoholic compound of having used this complex, and the division approach of the racemic-modification 
carbonyl compound using this complex. 
[0002] 

[Description of the Prior Art] The various methods of using the ruthenium complex as a homogeneous catalyst, 
returning a carbonyl compound conventionally, and manufacturing an alcoholic compound are learned. For 
example, 2 which has C2 axis of symmetry in JP,1 1-189600,A, and has advanced chemical stability in it, a 2'- 
screw ~ (diphenyl phosphino) The example which obtained the alcohol corresponding to it to high yield by high 
enantiomeric excess is indicated by by returning an acetophenone under existence of a strong base by making 
into an asymmetric catalyst -1 and the ruthenium dichloride complex which makes 1 '-binaphthyl a phosphine 
ligand. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since the reduction reaction which made the above- 
mentioned ruthenium dichloride complex the asymmetric catalyst was performed under strong base existence, 
when it was going to return the carbonyl compound sensitive to the base equipped with an ester group, beta- 
amino group, etc., side reaction occurred and there was a problem that an alcoholic compound was not obtained 
efficiently. 

[0004] This invention aims at offering an efficient reducible ruthenium hydride complex for a carbonyl compound 
sensitive to a base. Moreover, it sets it as other objects to offer the manufacture approach of an alcoholic 
compound and the division approach of a racemic-modification carbonyl compound using this ruthenium hydride 
complex. 
[0005] 

[The gestalt and effect of the invention] of implementation of The means for solving a technical problem and 
invention this invention persons found out the compound of a general formula (1) as a ruthenium hydride complex 
which functions as a catalyst which returns a carbonyl compound under un-existing [ of a strong base ], as a 
result of inquiring wholeheartedly. In addition, among this description, a general formula (1) may not be restricted 
to one diastereomer, and may be any of a cis object and a trans object. 
[0006] 
[Formula 2] 
R 1 R 2 R B R 6 

W Ru Z - (1) 

R 3 R* \ R 7 R 8 
BH 3 

[0007] (W per R1R2 P-W-PR three R4 is the binaphthyl radical which may combine with the Lynn atom at least 
in the 2nd place and 2\ and may have the substituent in either of other locations. R1-R4) It is the hydrocarbon 
group which may differ even if the same, and may have the substituent. R1 and R2 may become together and the 
chain ring which may have the substituent may be formed. R3 and R4 may become together and the chain ring 
which may have the substituent may be formed. It is the hydrocarbon group which may be the same as for R5- 
R8, or may differ, and may have the hydrogen atom or the substituent, Z is the hydrocarbon group which may 
have the substituent, and each ligand of Ru may be arranged how. 

[0008] Since according to the ruthenium hydride complex of a general formula (Da carbonyl compound can be 



returned compared with the conventional ruthenium dihalide complex even if a strong base does not exist, a 
carbonyl compound sensitive to a base can be returned efficiently, and an alcoholic compound can be 
manufactured. 

[0009] The hydrocarbon groups which may have a substituent in R1-R4 of a general formula (1) may be various 
kinds of things of these hydrocarbon groups with the hydrocarbon of the aromatic series of the hydrocarbon 
group of the saturation of aliphatic series and an alicycle group, or partial saturation, a monocycle, or many rings, 
or aroma aliphatic series, or a substituent. For example, you may choose from from further at hydrocarbon 
groups, such as alkyl, the alkenyl, cycloalkyl, the cyclo alkenyl, phenyl, tolyl, xylyl, naphthyl, and phenyl alkyl, and 
these hydrocarbon groups among those which have various kinds of substituents permitted, such as alkyl, the 
alkenyl, cycloalkyl, aryl, alkoxy ** ester, an acyloxy, a halogen atom, nitroglycerine, and a cyano group. And when 
R1, and R2, R3 and R4 form a ring, it may join together, and R1, and R2, R3 and R4 may form a chain, and they 
may choose what has various kinds of substituents permitted, such as alkyl, the alkenyl, cycloalkyl, aryl, alkoxy 
** ester, an acyloxy, a halogen atom, nitroglycerine, and a cyano group, on this chain. 

[0010] As for the amine ligand (refer to general formula (2)) in a general formula (1), ethylenediamine, 1, 2- 
diaminopropane, 1, 3-diaminopropane, 1 ,4-diaminobutane, 2, 3-diamino butane, 1, 2-cyclopentane diamine, 1, 2- 
cyclohexanediamine, N-methyl ethylene diamine, N, and N'-dimethyl ethylenediamine, N and N, N'-trimethyl 
ethylenediamine, N and N, N\ N -tetramethyl ethylene diamine, o-phenylenediamine, p-phenylene diamine, etc. 
are illustrated. Moreover, an optical-activity diamine compound can also be used. For example, optical activity 1, 
2-diphenyl ethylenediamine, 1, 2-cyclohexanediamine, 1, 2-cycloheptane diamine, 2, 3-dimethyl butanediamine, 
The 1 -methyl -2, 2-diphenyl ethylenediamine, the 1-isobutyl -2, 2-diphenyl ethylenediamine, The 1-isopropyl -2, 
2-diphenyl ethylenediamine, the 1 -methyl -2, 2-JI (p-methoxypheny) ethylenediamine. The 1-isobutyl -2, 2-JI 
(p-methoxypheny) ethylenediamine, The 1-isopropyl -2, 2-JI (p-methoxypheny) ethylenediamine, The 1 -benzyl - 
2, 2-JI (p-methoxypheny) ethylenediamine, Optical-activity diamine compounds, such as the 1 -methyl -2, 2- 
dinaphthyl ethylenediamine, the 1-isobutyl -2, 2-dinaphthyl ethylenediamine, the 1-isopropyl -2, and 2- 
dinaphthyl ethylenediamine, can be illustrated. The optical-activity diamine compound which can furthermore be 
used cannot be restricted to the illustrated optical-activity ethylenediamine derivative, and can use an optical 
activity propanediamine derivative, a butanediamine derivative, etc. 
[0011] 
[Formula 3] 

)N Z (2) 

R 6 R a 

[0012] The complex of a high valence can be used for zerovalency, univalent, divalent, trivalent, and a pan at the 
ruthenium complex which is a start raw material for complex composition. When a zerovalent and univalent 
ruthenium complex is used, oxidation of a ruthenium is required by the culmination. When a divalent complex is 
used, it is the order of sequential or reverse, or a ruthenium complex, a phosphine ligand, and an amine ligand 
can be compounded by reacting simultaneously. When the ruthenium complex more than trivalent and 
tetravalence is used for a start raw material, reduction of a ruthenium atom is required by the culmination. 
Although what is indicated by JP,1 1-189600.A, for example can be used as a ruthenium complex used as a start 
raw material if some examples are shown — a ruthenium chloride (III) hydrate and bromination — a ruthenium 
(III) hydrate — Inorganic ruthenium compounds, such as an iodation ruthenium (III) hydrate, [ruthenium chloride 
(norbornadiene)] coenocyte, [ 2 ] [2 Ruthenium chloride (cyclo-octadiene)] The ruthenium compound which 
dienes, such as coenocyte, configurated, [2 Ruthenium chloride (benzene)] A dikaryon, [2 ruthenium chloride (p- 
cymene)] dikaryon, [2 Ruthenium chloride (trimethyl benzene)] The ruthenium complex which aromatic 
compounds, such as a dikaryon and [2 ruthenium chloride (hexamethylbenzene)] dikaryon, configurated, 
Moreover, the complex which phosphines, such as a dichloro tris (triphenyl phosphine) ruthenium, configurated is 
mentioned. 

[0013] The reaction of the ruthenium complex and phosphine ligand which are a start raw material Aliphatic 
hydrocarbon solvents, such as aromatic hydrocarbon solvents, such as toluene and a xylene, a pentane, and a 
hexane, Ether system solvents, such as halogen content hydrocarbon solvents, such as a methylene chloride, the 
ether, and a tetrahydrofuran, Alcoholic solvent, such as a methanol, ethanol, 2-propanol, a butanol, and benzyl 
alcohol, An acetonitrile, N,N-dimethylacetamide (DMA), N.N-dimethylformamide (DMF), It is carried out among 
200 degrees C from the reaction temperature of -100 degrees C among the organic solvent containing hetero 
atoms, such as N-methyl pyrrolidone and dimethylsulfoxide (DMSO), and a phosphine-ruthenium halide complex 
can be obtained. 

[0014] The reaction of the phosphine-ruthenium halide complex and amine ligand which were obtained Aliphatic 
hydrocarbon solvents, such as aromatic hydrocarbon solvents, such as toluene and a xylene, a pentane, and a 
hexane, Ether system solvents, such as halogen content hydrocarbon solvents, such as a methylene chloride, the 
ether, and a tetrahydrofuran. Alcoholic solvent, such as a methanol, ethanol, 2-propanol, a butanol, and benzyl 



ajcohol, Among the organic solvent containing hetero atoms, such as an acetonitrile, DMA and DMF, N-methyl 
pyrrolidone, and DMSO, it is carried out among 200 degrees C from the reaction temperature of -100 degrees C, 
and a diamine-phosphine-ruthenium halide complex can be obtained. 

[0015] Furthermore, the ruthenium hydride complex expressed with a general formula (1) can be obtained by 
hydrogenating the obtained diamine-phosphine-ruthenium halide complex with a boron hydride metal salt. A 
diamine-phosphine-ruthenium halide complex For example, toluene, Aliphatic hydrocarbon solvents, such as 
aromatic hydrocarbon solvents, such as a xylene, a pentane, and a hexane, Ether system solvents, such as 
halogen content hydrocarbon solvents, such as a methylene chloride, the ether, and a tetrahydrofuran, Alcoholic 
solvent, such as a methanol, ethanol, 2-propanol, a butanol, and benzyl alcohol, Among 200 degrees C from the 
reaction temperature of -100 degrees C among the organic solvent containing hetero atoms, such as an 
acetonitrile, DMA and DMF, N-methyl pyrrolidone, and DMSO At reacting with boron hydride metal salts, such as 
a sodium borohydride and a boron hydride potassium, the ruthenium hydride complex expressed with a general 
formula (1) can be obtained. Moreover, first, after changing a phosphine-ruthenium halide complex into a 
phosphine-ruthenium hydride complex, the ruthenium hydride complex which is made to react with diamine and is 
expressed with a general formula (1) can also be obtained. 

[0016] Although the amount used changes with a reaction container or profitability when using the ruthenium 
hydride complex expressed with a general formula (1) as a reduction catalyst, it is desirable that mole-ratio S/C 
(S is a substrate and C is a catalyst) with the carbonyl compound which is a reaction substrate can use by 10-5 
million, and uses in 500-10000. The ruthenium hydride complex expressed with a general formula (1) does not 
need to add a base at the time of reduction of a carbonyl compound, after mixing with a carbonyl compound, by 
pouring hydrogen pressure or stirring under existence of a hydrogen donor, can return a carbonyl compound and 
can manufacture an alcoholic compound under base un-existing. Moreover, although this ruthenium hydride 
complex may use as a reduction catalyst what was isolated, a reduction reaction may be performed within the 
system of reaction which could use as it was, without isolating after preparing this ruthenium hydride complex, 
for example, was prepared. 

[0017] A proper thing can be used as a solvent at the time of returning a carbonyl compound using the 
ruthenium hydride complex expressed with a general formula (1), and manufacturing an alcoholic compound. The 
organic solvents which contain hetero atoms, such as alcoholic solvent, such as ether system solvents, such as 
halogen content hydrocarbon solvents, such as aliphatic hydrocarbon solvents, such as aromatic hydrocarbon 
solvents, such as toluene and a xylene, a pentane, and a hexane, and a methylene chloride, the ether, and a 
tetrahydrofuran, a methanol, ethanol, 2-propanol, a butanol, and benzyl alcohol, an acetonitrile, DMA and DMF, 
N-methyl pyrrolidone, and DMSO, as an example, or these mixed solvents can be used. Here, since a resultant is 
an alcoholic compound, it is desirable especially secondary alcohol [ like / alcoholic solvent is desirable, among 
these / 2-propanol as a reaction solvent ] it is. In addition, it is also possible to perform a reduction reaction on 
non-solvent conditions. 

[0018] Although it is the range of one to 200 atmospheric pressure as taking profitability into consideration 
although 0.5 atmospheric pressures are also enough as the pressure of the hydrogen in this reduction reaction 
since this catalyst system is high activity very much and the range of three to 1 00 atmospheric pressure is 
preferably desirable, it is also possible to maintain at least 50 or less atmospheric pressures of high activity in 
consideration of the profitability of the whole process. Although it is desirable to carry out at 15 to 100 degrees 
C in consideration of profitability as for reaction temperature, it can also react 20-45 degrees C near a room 
temperature. However, even in -30-0-degree C low temperature, a reaction advances in this reduction reaction. 
Although reaction time changes with reaction conditions, such as reaction substrate concentration, temperature, 
and a pressure, a reaction will be completed from several minutes in several days. A reaction format can carry 
out this reduction reaction also in continuous system also in a batch type. 

[0019] If a phosphine ligand uses the thing of R bodies among the ruthenium hydride complexes expressed with a 
general formula (1), the bottom of existence of the compound which supplies hydrogen or hydrogen under un- 
existing [ of a strong base ], and among a reaction solvent, asymmetric reduction of the unsymmetrical carbonyl 
compound can be carried out, and an alcoholic optical activity compound can be manufactured. Here, as for an 
amine ligand, it is desirable that it is optical activity diamine, this time — the chiral center carbon of an amine 
ligand — R and R bodies — you may be — S and S bodies — you may be — both — being intermingled — 
(for example, racemic modification) — it is desirable that it is R, R bodies, or S or S bodies. As for whether 
whether an amine ligand's using R and the thing of R bodies and the thing S of S bodies are used, it is desirable 
to decide according to the class of unsymmetrical carbonyl compound which is a reaction substrate. That is, 
since a good result is obtained for the direction in case amine ligands are R and R bodies or a good result is 
obtained for the direction in case amine ligands are S and S bodies according to the class of unsymmetrical 
carbonyl compound, it is desirable to decide the spacial configuration of an amine ligand according to a reaction 
substrate. Moreover, even if a phosphine ligand uses the thing of S bodies among the ruthenium hydride 
complexes expressed with a general formula (1), the bottom of existence of the compound which supplies 
hydrogen or hydrogen under un-existing [ of a strong base ], and among a reaction solvent, asymmetric 



reduction of the unsymmetrical carbonyl compound can be carried out, and an alcoholic optical activity 
compound can be manufactured. Here, as for an amine ligand, it is desirable that it is optical activity diamine, this 
time — the chiral center carbon of an amine ligand — R and R bodies — you may be — S and S bodies — you 
may be — both — being intermingled — (for example, racemic modification) — it is desirable that it is R, R 

bodies, or S or S bodies. As for whether whether an amine ligand's using R and the thing of R bodies and the 
thing S of S bodies are used, it is desirable to decide according to the class of unsymmetrical carbonyl 
compound which is a reaction substrate. That is, since a good result is obtained for the direction in case amine 
ligands are R and R bodies or a good result is obtained for the direction in case amine ligands are S and S bodies 
according to the class of unsymmetrical carbonyl compound, it is desirable to decide the spacial configuration of 
an amine ligand according to a reaction substrate. 

[0020] If an amine ligand uses R and the thing of R bodies among the ruthenium hydride complexes expressed 
with a general formula (1), the bottom of existence of the compound which supplies hydrogen or hydrogen under 
un-existing [ of a strong base ], and among a reaction solvent, asymmetric reduction of the unsymmetrical 
carbonyl compound can be carried out, and an alcoholic optical activity compound can be manufactured, here — 
a phosphine ligand — R bodies — you may be — S bodies — you may be — both — being intermingled — 
(for example, racemic modification) — it is desirable that it is R bodies or S bodies. As for whether S things of 
whether a phosphine ligand uses the thing of R bodies are used, it is desirable to decide according to the class 
of unsymmetrical carbonyl compound which is a reaction substrate. That is, since a good result is obtained for 
the direction in case the number of phosphine ligands is R or a good result is obtained for the direction in case 
the number of phosphine ligands is S according to the class of unsymmetrical carbonyl compound, it is desirable 
to decide the spacial configuration of a phosphine ligand according to a reaction substrate. Moreover, even if an 
amine ligand uses S and the thing of S bodies among the ruthenium hydride complexes expressed with a general 
formula (1), the bottom of existence of the compound which supplies hydrogen or hydrogen under un-existing 
[ of a strong base ], and among a reaction solvent, asymmetric reduction of the unsymmetrical carbonyl 
compound can be carried out, and an alcoholic optical activity compound can be manufactured, here — a 
phosphine ligand — R bodies — you may be — S bodies — you may be — both — being intermingled — 
(for example, racemic modification) — it is desirable that it is R bodies or S bodies. As for whether S things of 
whether a phosphine ligand uses the thing of R bodies are used, it is desirable to decide according to the class 
of unsymmetrical carbonyl compound which is a reaction substrate. That is, since a good result is obtained for 
the direction in case the number of phosphine ligands is R or a good result is obtained for the direction in case 
the number of phosphine ligands is S according to the class of unsymmetrical carbonyl compound, it is desirable 
to decide the spacial configuration of a phosphine ligand according to a reaction substrate. 

[0021] The bottom of existence of the compound which supplies hydrogen or hydrogen under un-existing [ of a 
strong base ] using the ruthenium hydride complex expressed with a general formula (1), and among a reaction 
solvent, when returning an unsymmetrical carbonyl compound and manufacturing an alcoholic compound, an 
unsymmetrical carbonyl compound may be sensitive to a base. At this reduction reaction, since a strong base is 
not made to exist, even if it is an unsymmetrical carbonyl compound sensitive to a base, side reaction other than 
the reduction reaction of carbonyl cannot occur easily. As an unsymmetrical carbonyl compound sensitive to 
such a base, equipped with ester group, epoxy group, or beta-amino group unsymmetrical carbonyl compound 
and alpha, and beta-partial saturation ketone etc. is mentioned. For example, although there was nonconformity 
that the ester exchange reaction which replaces the alcohol whose alkoxy part of an ester group is a solvent 
progressed secondarily when the unsymmetrical carbonyl compound had the ester group and it reacted under 
existence of a strong base in the alcoholic solvent like before, such nonconformity is not produced in this 
invention. Moreover, although there was nonconformity that epoxy ring opening reaction progressed secondarily 
under existence of a strong base like before when the unsymmetrical carbonyl compound had the epoxy group, 
such nonconformity is not produced in this invention. Furthermore, although the nonconformity that beta-amino 
group #**#ed arose under existence of a strong base like before when the unsymmetrical carbonyl compound 
had beta-amino group, such nonconformity is not produced in this invention. Furthermore, although there was 
nonconformity of carrying out the byproduction of the high molecular compound under existence of a base, by 
alpha like 3-nonene-2-ON, and beta-partial saturation ketone again, such nonconformity is not produced in this 
invention. 

[0022] If the ruthenium hydride complex expressed with a general formula (1) is used, it can divide by returning 
one enantiomer selectively among the carbonyl compounds with which a different enantiomer is intermingled the 
bottom of existence of the compound which supplies hydrogen or hydrogen under un-existing [ of a strong 
base ], and among a reaction solvent, the enantiomer, i.e., the racemic-modification carbonyl compound, of 
another side. For example, in order one of R or the S is returned quickly and an alpha position becomes alcohol, 
and to remain while another side has been a carbonyl compound if the carbonyl compound whose carbon of the 
alpha position of owner Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. is asymmetrical carbon about a 
substituent is used for an alpha position as a reaction substrate, optical resolution becomes possible as a result. 
As a carbonyl compound whose carbon of the alpha position of owner Perilla frutescens (L.) Britton var. crispa 



(Thunb.) Decne. is asymmetrical carbon, a substituent to an alpha position For example, 2-isopropyl 
cyclohexanone, 2-methylcyclohexanone, 2-isopropyl cyclopentanone, 2-isopropylcycloheptanone, 2-ethyl 
cyclohexanone, 2-benzyl cyclohexanone, 2-allyl compound cyclohexanone, The ketone which has a hydrocarbon 
group in alpha positions, such as 2-phenyl propiophenone, 2-methoxy cyclohexanone, a 2-ethoxy cyclohexanone, 
2-isopropyloxy cyclohexanone, A 2-t-butyloxy cyclohexanone, 2-phenoxy cyclohexanone, alpha-alkoxy ketones, 
such as 2-methoxy cyclopentanone, 2-methoxy cycloheptanone, and 2-methoxy propiophenone, alpha-amino 
ketones, such as 2-(dimethylamino) cyclohexanone, 2-(methylamino) cyclohexanone, 2-(benzoyl methyl) amino 
cyclohexanone, 2-(dimethylamino) cyclopentanone, and 2-(dimethylamino) cycloheptanone, are mentioned. 
[0023] 

[Example] [Measuring equipment and equipment] nuclear-magnetic-resonance (NMR) equipment was measured 
using JNM-Aby JEOL Co.. Ltd. 400 (1HNMR, 400MHz;carbon-magnetic-resonance, 100MHz;31PNMR 166MHz) 
mold equipment. The chemical shift expressed delta value with ppm, the tetramethylsilane (TMS) was used for 
the internal standard matter, 31PNMR used the phosphoric-acid heavy water solution for the external standard 
10%, and 1HNMR and carbon magnetic resonance set those signals to delta= 0. a coupling constant (J) — Hz — 
expressing — the format of fission of a signal — a singlet — t and a quartet were carried out with q and the 
abbreviation notation of m and the double width line was carried out [ s and the double line / d and a triplet ] for 
the multiplet line with br. a ratio — rotatory power ([alpha] D) was measured with P[ by Jasco Corp. ]-1010-GT 
mold equipment using the 5mm phixScm eel with the solvent and concentration which were indicated. FID 
detected gas-chromatograph analysis by the capillary column and helium which were indicated using the 6890 
mold equipment by Hewlett Packard Co. (HEWLETT PACKARD), high-speed liquid chromatographic analysis — a 
pump — PU[ by Jasco Corp. ]-980 mold, and a UV detector — the Jasco Corp. make — it measured by the 
indicated column, the solvent, UV detection wavelength, and the flow rate using UV-975. the object for analysis, 
and the silica gel thin-layer chromatography (TLC) for preparative isolation — the Merck Co. (Merk) make — 
Kieselgel (Kieselgel) 60F254Art.5715 (0.25mm in thickness) were used. Silica gel (SilicaGel) by Kanto chemistry 
company 60N (40 to 50 micrometer) was used for the column chromatography for preparative isolation. 
[0024] Composition of [example 1] trans-RuH (eta1-BH4) [(R)-tolbinap] and [(R, R) -dpen] was performed. First, 
trans-RuCI2 [(R)-tolbinap] and [(R, R) -dpen] were compounded. That is, [RuCI2 (benzene)]2 (129mg, 
0.258mmol) (Aldrich (Aldrich) make) and (R)-TolBINAP (373mg, 0.55mmol) (product made from AZUMAKKUSU 
(AZmax)) were measured to the SHURENKU mold coil of 50mL(s) equipped with the churning child who did the 
coat by polytetrafluoroethylene, and the argon was introduced, after making the inside of a container reduced 
pressure and removing air. After adding DMF (9mL) with a syringe, it heated for 10 minutes under argon 
atmosphere and in the 100-degree C oil bath. After cooling a reaction solution to a room temperature, (R, R)- 
DPEN (117mg, 0.55mmol) (made in an environmental science pin centerjarge) was added to the RuCI2[(R)- 
tolbinap] (dmf) n solution of this dark reddish-brown under the argon air current, and it agitated at 25 degrees C 
for 3 hours. After adding the methylene chloride (10mL) to the green rough purification object obtained by 
distilling off DMF under reduced pressure (ImmHg) and melting a yellow product as much as possible, filtration 
removed the green impurity. Diethylether (5mL) was added to the place which condensed the solution of the 
yellow filtered and obtained up to about 1 mL, and the solid was deposited at it. The obtained solid was carried 
out the exception, it dried under reduced pressure (ImmHg), and trans-RuCI2 [(R)-tolbinap] and [(R, R) - 
dpen] (340mg, 0.32mmol, 58% of yield) were obtained as yellow fine particles. In addition. "TolBINAP" and 
"tolbinap" are the abbreviation for 2, the 2 -screw (G 4-tolyl phosphino) -1, and 1 -binaphthyl, "DMF" and "dmf 
are the abbreviation for N.N-dimethylformamide, and "DPEN" and "dpen" are the abbreviation for 1 and 2- 
diphenyl ethylenediamine. 

[0025] Next, the argon was introduced, after having measured trans-RuCI2 [(R)-tolbinap], [(R, R) above- 
mentioned -dpen] (106.3mg, O.lmmol), and an above-mentioned sodium borohydride (94.6mg, 2.5mmol) (product 
made from NAKARAI), making the inside of a container reduced pressure and removing air to the SHURENKU 
mold coil of 50mL(s) equipped with the churning child who did the coat by polytetrafluoroethylene. After adding 
the benzene-ethanol mixed solvent (4mL) of a volume ratio 1:1 with a syringe and heating for 5 minutes under 
argon atmosphere and in a 65-degree C oil bath, the reaction solution was agitated for 30 minutes at the room 
temperature. After having added benzene (6mL) under the argon air current after distilling off the solvent under 
reduced pressure (ImmHg) and making a rough purification object harden by drying, and melting a yellow product 
as much as possible, cerite (0.5g) filtration removed the superfluous sodium borohydride. At the place which 
condensed the filtrate of the obtained yellow up to about 1 mL under reduced pressure (ImmHg) The solid-state 
of the yellow which the hexane (6mL) was added [ yellow ] and deposited it under the argon air current is carried 
out a ** exception with a glass filter. trans-RuH (eta1-BH4) [(R)-tolbinap] and [(R, R) -dpen] (refer to 76.0mg, 
70% of yield, and drawing 1 (a)) were obtained as yellow fine particles by drying under reduced pressure (ImmHg). 
: Decomposition point 164 degree-C;1 HNMR( 400MHz, C6D6) delta-13.60 (t, 1, J= 22.4Hz, RuH), - 0.40 (brs4, 
BH4) 1.45 (s, 3, CH3), 1.55 (s, 3, CH3), 1.62 (s, 3, CH3), 1.63 (s, 3, CH3), 1.95 (dd, 1, J= 7.2 and8.4 Hz, NHH) 2.38 
(d, 1, J= 8.2Hz, NHH), 3.65 (dd, 1, J= 7.9 and11.2 Hz, CHNH2), 3.82- 3.88 (m, 2, 2NHH) and 4.00 (9 J=7. ddd, 1, 8.4 
and11.6 Hz, CHNH2) — 6.13-8.12 (m, 38, aromatics); 31 PNMR (161.7MHz, C6D6) delta 71.2 (d, J= 41.4Hz), 75.2 



(d, J= 41.4Hz);IR(toluene)2316(s)1862(s)1092(s)1080(s) cm-1;ESI-MS m/z 1007.26 ([M-H] +), theoretical value 
1007.34 (C62H60BN2P2Ru). Yellow prism ** was obtained by ******ing the obtained fine particles from the 
THF-hexane mixed solvent of a volume ratio 1:5 [ about ], and this thing was used for X-ray crystal structure 
analysis. 

[0026] Composition of [example 2] trans-RuH (eta1~BH4) [(S)-xylbinap] and [(S, S) -dpen] was performed. First, 
trans-RuCI2 [(S)-xylbinap] and [(S, S) -dpen] were compounded. That is, [RuCI2 (benzene)]2 (62.5mg, 
0.125mmol) (Aldrich (Aldrich) make) and (R)-XylBINAP (183.5mg, 0.25mmol) were measured to the SHURENKU 
mold coil of 75mL(s) equipped with the churning child who did the coat by polytetrafluoroethylene, and the argon 
was introduced, after making the inside of a container reduced pressure and removing air. After adding DMF 
(3mL) with a syringe, it heated for 10 minutes under argon atmosphere and in the 100-degree C oil bath. After 
cooling a reaction solution to a room temperature, DMF was distilled off under reduced pressure OmmHg). Thus, 
(S, S)-DPEN (53.0mg, 0.25mmol) (made in an environmental science pin centerjarge) and a methylene chloride 
(3mL) were added to the RuCI2[(S)-xylbinap] (dmf) n solution of the obtained dark reddish-brown under the 
argon air current, and it agitated at 25 degrees C for 1 hour. After melting the green rough purification object 
obtained by distilling off a methylene chloride under reduced pressure OmmHg) to methylene chloride- 
diethylether (2mL) of a volume ratio 1:1, it let it pass in the column which makes an eluate the diethylether— 
hexane solution of the volume ratio 1:1 filled up with silica gel (5g) for this thing, and the impurity was removed. 
The solution of the yellow obtained as the antecedent was condensed until the complex deposited, the solid was 
carried out the exception, it dried under reduced pressure OmmHg), and trans-RuCI2 [(S)-xylbinap] and [(S, 
S) -dpen] (214.8mg, 0.192mmol, 77% of yield) were obtained as yellow fine particles. In addition, "XylBINAP" and 
"xylbinap" are the abbreviation for 2, the 2-screw (G 3, 5-xylyl phosphino) -1, and 1 '-binaphthyl. 
[0027] The argon was introduced, after having measured trans-RuCI2 [(S)-xylbinap], [(S, S) above-mentioned - 
dpen] (89.5mg, 0.08mmol), and an above-mentioned sodium borohydride (75.6mg, 2.0mmol) (product made from 
NAKARAI), making the inside of a container reduced pressure and removing air to the SHURENKU mold coil of 
20mL(s) equipped with the churning child who did the coat by polytetrafluoroethylene. After adding the benzene— 
ethanol mixed solvent (6mL) of a volume ratio 1:1 with a syringe and heating for 5 minutes under argon 
atmosphere and in a 65-degree C oil bath, the reaction solution was agitated for 30 minutes at the room 
temperature. After having added the hexane (5mL) under the argon air current after distilling off the solvent 
under reduced pressure OmmHg) and making a rough purification object harden by drying, and melting a yellow 
product as much as possible, cerite (0.5g) filtration removed the superfluous sodium borohydride. The solid-state 
of the yellow which the filtrate of the obtained yellow was condensed [ yellow ] and deposited it up to about 1 
mL under reduced pressure OmmHg) was carried out the exception with the glass filter, and trans-RuH 
(eta1-BH4) [(S)-xylbinap] and [(S, S) -dpen] (refer to 38.3mg, 45% of yield, and drawing 1 (b)) were obtained as 
yellow fine particles by drying under reduced pressure OmmHg). : Decomposition point 220 degree-C;1 HNMR 
(400MHz, C6D6) delta-13.67 (t, 1, J= 23.2Hz, RuH), - 0.48 (brs4, BH4) 1.59 (brs, 12, 4CH3), 1.78 (s, 6, 2CH3), 2.00 
(s, 6, 2CH3). 2.28-2.35 (m, 2, 2NHH), 3.62-3.67 (ml, CHNH2), 3.76-3.81 (m, 2, 2CHNH2), 4.09 (dd, 1, J= 9.6 
and18.2 Hz, CHNH2), 5.77-8.38 (m, 34, aromatics); 31 PNMR (161.7MHz, C6D6) delta 73.1 (d, J= 41.4Hz), 76.8(d, 
J= 41.4Hz);IR(toluene)2319(s)1850(s)1125(s) cm-1;ESI-MS m/z 1063.33 ([M-H] +), theoretical value 1063.40 
(C66H68BN2P2Ru). 

[0028] Composition of [example 3] trans-RuH (eta1-BH4) [(S)-xylbinap] and [(R, R) -dpen] was performed. First, 
composition of trans-RuCI2 [(S)-xylbinap] and [(R, R) -dpen] was performed. That is, [RuCI2 (benzene)]2 
(25.0mg, O.OSmmol) (Aldrich (Aldrich) make) and (R)-XylBINAP (73.4mg, O.lmmol) were measured to the 
SHURENKU mold coil of 75mL(s) equipped with the churning child who did the coat by polytetrafluoroethylene, 
and the argon was introduced, after making the inside of a container reduced pressure and removing air. After 
adding DMF (2mL) with a syringe, it heated for 10 minutes under argon atmosphere and in the 100-degree C oil 
bath. After cooling a reaction solution to a room temperature, DMF was distilled off under reduced pressure 
OmmHg). Thus, (R. R)-DPEN (53.0mg, 0.25mmol) and a methylene chloride (1.5mL) were added to the RuCI2[(S)- 
xylbinap] (dmf) n solution of the obtained dark reddish-brown under the argon air current, and it agitated at 25 
degrees C for 1 hour. After melting the green rough purification object obtained by distilling off a methylene 
chloride under reduced pressure OmmHg) to methylene chloride-diethylether (2mL) of a volume ratio 1:1, it let it 
pass in the column which makes an eluate the diethylether-hexane solution of the volume ratio 1:1 filled up with 
silica gel (5g) for this thing, and the impurity was removed. The solution of the yellow obtained as the antecedent 
was condensed until the complex deposited, the solid was carried out the exception, it dried under reduced 
pressure OmmHg), and trans-RuCI2 [(S)-xylbinap] and [(R, R) -dpen] (74.9mg, 0.067mmol, 67% of yield) were 
obtained as yellow fine particles. 

[0029] The argon was introduced, after having measured trans-RuCI2 [(S)-xylbinap], [(R, R) above-mentioned - 
dpen] (67.1 mg, 0.06mmol), and an above-mentioned sodium borohydride (56.7mg, 1.5mmol), making the inside of a 
container reduced pressure and removing air to the SHURENKU mold coil of 20mL(s) equipped with the churning 
child who did the coat by polytetrafluoroethylene. After adding the benzene-ethanol mixed solvent (4mL) of a 
volume ratio 1:1 with a syringe and heating for 5 minutes under argon atmosphere and in a 65-degree C oil bath. 



the reaction solution was agitated for 30 minutes at the room temperature. After having added the hexane (5mL) 
under the argon air current after distilling off the solvent under reduced pressure OmmHg) and making a rough 
purification object harden by drying, and melting a yellow product as much as possible, cerite (0.5g) filtration 
removed the superfluous sodium borohydride. The solid-state of the yellow which the filtrate of the obtained 
yellow was condensed [ yellow ] and deposited it up to about 1 mL under reduced pressure OmmHg) is carried 
out a ** exception with a glass filter. trans-RuH (eta1-BH4) [(S)-xylbinap] and [(R, R) -dpen] (refer to 40.5mg t 
63% of yield, and drawing 1 (c)) were obtained as yellow fine particles by drying under reduced pressure OmmHg). 
: Decomposition point 218 degree-C;1 HNMR(400MHz, C6D6) delta-13.60 (dd, 1, J= 22.0 and24.6 Hz, RuH), - 0.48 
(brs4, BH4) 1.58 (brs, 12, 4CH3), 1.71 (s, 6, 2CH3), 1.96 (s, 6, 2CH3), 2.08 (d, 1, J= 9.2Hz, NHH), 2.66- 2.70 (ml, 
NHH) and 3.11 (dd. 1, J= 9.2 and9.2 Hz, NHH) — 3.93-3.99 (ml, CHNH2), 4.24-4.31 (ml. CHNH2), 4.88 (dd, 1, J= 
10.4 and10.4 Hz. NHH), 5.78-8.39 (m, 34, aromatics); 31 PNMR (161.7MHz, C6D6) delta 73.2 (d, J= 41.6Hz), 76.0 
(d, J= 41.6Hz);IR(toluene)2322(s)1850(s)1125(s) cm-1;ESI~MS m/z 1063.35 ([M-H] +), a theoretical value 1063.40 
(C66H68BN2P2Ru). 

[0030] Dissymmetry hydrogenation of a [example 4] acetophenone was performed (refer to general operating 
instructions and drawin g 2 ). First, the argon was introduced, after having measured - (S, SS) ruthenium hydride 
complex (1.5mg, 0.001 25mmol) compounded in the example 2, making the inside of a container reduced pressure 
and removing air to the glass autoclave of 100mL(s) equipped with the churning child who did the coat by 
polytetrafluoroethylene. The acetophenone (600mg, 5.0mmol) (product made from NAKARAI) and 2-propanol 
(2.5mL) which were beforehand deaerated by argon bubbling were added here under the argon air current using 
the syringe. Agitating the obtained solution, actuation of reduced pressure-argon impregnation was repeated 5 
times and deaerated. The hydrogen bomb was connected to the autoclave using hydrogen installation tubing, and 
the air in introductory tubing was permuted 5 times from the hydrogen of two atmospheric pressures. Then, the 
pressure in an autoclave was made into five atmospheric pressures, and hydrogen was opened until it became 
one atmospheric pressure carefully. After repeating this actuation 10 times, hydrogen pressure was made into 
eight atmospheric pressures, and was violently agitated at 25 degrees C for 12 hours. Vacuum concentration of 
the obtained solution was carried out after reaction termination. The (R)-1 -phenyl ethanol (582mg, 4.75mmol, 
95% of yield) of ee was obtained as colorless oily matter 99% by carrying out simple distillation under reduced 
pressure of this rough purification object OmmHg). : both whose conversion rates and enantiomeric excesses by 
gas-chromatograph analysis were 99% — GC (a column — ) Chirasil-DEX CB : [ A bore (df), 0.25mm, size, ] 
0.32mmx(es)25m,; column temperature made from CHROMPACK, 105 degrees C; The temperature of injection 
and a detection, 200 degrees C; Helium **, the holding time of 41 kPa;(R)-1 -phenyl ethanol (tR), 21.7 minutes 
(99.56%); tR of (S)-1 -phenyl ethanol, 23.5 minutes (0.43%); tR of an acetophenone. 9.5 minute (0.01 %);1 HNMR 
(400MHz, CDCI3) delta1.50 (d, 3, J= 6.6Hz, CH3), Absolutely 4.90 (dq, 1, J=3.3and6.6Hz, CHOH) 7.21 -7.41 (m, 5, 
aromatics);[alpha]28D+51.8 degree (c0.984, CH2CI2); Structure, R; a reference value, [alpha]23D+48.6 degree 
(cO.9-1.1, CH2CI2), 96%ee (R). 

[0031] Dissymmetry hydrogenation of a [example 5] acetophenone was performed (refer to drawing 3 ). That is, 
the acetophenone (150mg, 1.25mmol) was used as - (S, SS) ruthenium hydride complex (1.5mg, 6.001 25mmol) 
compounded in the example 2, and a substrate, 2-propanol (1.5mL) was used as a solvent, and it reacted 
according to the example 4. However, hydrogen pressure was made into one atmospheric pressure, reaction 
temperature was made into 25 degrees C, and reaction time was made into 12 hours. Consequently. (R)-1- 
phenyl ethanol was obtained at 99% of conversion rates. 95% (293mg, 1.19mmol) of isolation yield, and 97% of 
enantiomeric excesses. 

[0032] Dissymmetry hydrogenation of a [example 6] acetophenone was performed (refer to drawing 4 ). That is. 
the acetophenone (102.1g, 0.85 mols) was used as - (R, RR) ruthenium hydride complex (45.3mg, 6.0425mmol) 
compounded in the example 1, and a substrate, 2-propanol (100mL) was used as a solvent, and it reacted 
according to the example 4. However, hydrogen pressure was made into ten atmospheric pressures, reaction 
temperature was made into 22-41 degrees C, and reaction time was made into 14 hours. Consequently, (S)-1- 
phenyl ethanol was obtained at 99.8% of conversion rates, 97% (100.7g, 0.82 mols) of isolation yield, and 81% of 
enantiomeric excesses. 

[0033] Dissymmetry hydrogenation of [example 7] 4-acetyl ethyl benzoate was performed (refer to dr awin g 5 ). 
That is, 4-acetyl ethyl benzoate (961 mg, S.Ommol) (made in Wako) was used as - (S, SS) ruthenium hydride 
complex (1.5mg, 0.001 25mmol) compounded in the example 2, and a substrate, 2-propanol (5mL) was used as a 
solvent, and it reacted according to the example 4. However, hydrogen pressure was made into eight 
atmospheric pressures, reaction temperature was made into 25 degrees C, and reaction time was made into 15 
hours. Consequently, (R)-4-(1 -hydroxy ethyl) ethyl benzoate was obtained at 100% of conversion rates, 98% 
(951 nng, 4.9mmol) of isolation yield, and 99% of enantiomeric excesses. GC (the temperature of a column, 
Chirasil-DEX CB; column temperature, 150 degree-C; injection, and a detection — ) 250 degrees C; Helium **, tR 
of 49kPa;(R)-4-(1-hydroxyethyl) ethyl benzoate, 32.2 minutes (99.4%); tR of (S)-4-(1 -hydroxy ethyl) ethyl 
benzoate, 35.1 minute (0.6%); — tR of 4-acetyl ethyl benzoate, and 35.5 minute (0%);[alpha]26D+32.0-degree 
(c0.912, CH30H); — absolutely — structure, R; reference value, [alpha]21 D+32.6 degree (c0.873, CH30H), 98.6% 



ee, and (R). 

[0034] Dissymmetry hydrogenation of [example 8] 4-acetyl (benzoic-acid R)-acetone glyceryl was performed 
(refer to drawing 6 ). That is, 4-acetyl (benzoic-acid R)-acetone glyceryl (696mg, 2.5mmol) was used as - (S, SS) 
ruthenium hydride complex (1.5mg, 0.001 25mmol) compounded in the example 2, and a substrate, 2-propanol 
(2.5mL) was used as a solvent, and it reacted according to the example 4. However, hydrogen pressure was 
made into eight atmospheric pressures, reaction temperature was made into 25 degrees C, and reaction time 
was made into 16 hours. Consequently, (R)-4-(1-hydroxyethyl) (benzoic-acid R)-acetone glyceryl was obtained 
at 100% of conversion rates, 98% (686mg t 2.45mmol) of isolation yield, and 99% of enantiomeric excesses. HPLC 
(a column, CHIRALCEL alumnus-H:size, 4.6mmx250mm, and die eel chemistry company make — ; solvent — ) 9:1 
hexanes / 2-propanol; Temperature, 30 degree-C;UV wavelength, a 254nm; flow rate, A part for 0.5mL(s)/; tR of 
tR of (R)-4-(1-hydroxyethyl) (benzoic-acid R)-acetone glyceryl, 24.6 minute (98.3%);S, and R alcohol, 18.9 
minutes (1.7%); [alpha]29D+34.2 degree (d.085, CHCI3); they are structure and R absolutely. Absolutely, after 
changing structure into corresponding ethyl ester, GC analysis determined it. 

[0035] Dissymmetry hydrogenation of [example 9] 7-oxo — 7-phenyl oenanthic acid methyl was performed (refer 
to drawin g 7 ). That is, 7-oxo — 7-phenyl oenanthic acid methyl (587mg f 2.5mmol) was used as - (S, SS) 
ruthenium hydride complex (1.5mg, 0.001 25mmol) compounded in the example 2, and a substrate, 2-propanol 
(2.5mL) was used as a solvent, and it reacted according to the example 4. However, hydrogen pressure was 
made into eight atmospheric pressures, reaction temperature was made into 25 degrees C, and reaction time 
was made into 12 hours. Consequently, (R)~7-hydroxy-7-phenyl oenanthic acid methyl was obtained at 100% of 
conversion rates, 98% (588mg, 2.48mmol) of isolation yield, and 95% of enantiomeric excesses. In addition, HPLC 
analysis of a corresponding benzoate determined enantiomeric excess. HPLC (a column, CHIRALPAC ADrsize, 
4.6mmx250mm, and die eel chemistry company make — ; solvent — ) hexane: — 2-propanol =19:1; — 
temperature and 30 degree-C;UV wavelength — 254nm; — a part for flow rate and 0.5mL/ — ; — tR of (R)-7- 
benzoyloxy-7-phenyl oenanthic acid methyl, tR of a 20.8 minute (97.6%);S isomer, and 25.9 minute (2.4%); [alpha] 
28D+29.1-degree(c1.09, CHCI3); — absolutely — structure and R. Absolutely, although structure was changed 
into 1 -phenyl heptanol, the value of angle of rotation determined it. 

[0036] (Example 10 R)-glycidyl Dissymmetry hydrogenation of 3-acetyl phenyl ether was performed (refer to 
drayyingj ). [ [Example] ] That is, (R)-glycidyl 3-acetyl phenyl ether (481 mg, 2.5mmol) was used as - (S, SS) 
ruthenium hydride complex (1.5mg, 0.001 25mmol) compounded in the example 2, and a substrate, 2-propanol 
(2.5mL) was used as a solvent, and it reacted according to the example 4. However, eight atmospheric pressures 
and reaction temperature were made into 25 degrees C, and reaction time was made into 14 hours for hydrogen 
pressure. Consequently, (R)-glycidyl One stereoisomer of 3-(1-hydroxyethyl) phenyl ether was obtained at 99% 
of conversion rates, 98% (475mg, 2.45mmol) of isolation yield, and 99% of enantiomeric excesses. GC (the 
temperature of a column, Chirasil-DEXCB; column temperature, 135 degree-C; injection, and a detection — ) 250 
degrees C; helium **, 60kPa;(R)-glycidyl (R) or tR of (S)-3-(1 -hydroxy ethyl) phenyl ether, 94.9 minutes (98.6%); 
tR of a stereoisomer, 109.6 minute (0.5%);(R)-glycidyl tR of 3-acetyl phenyl ether, 46.5 minute (0.9%);[alpha] 
29D+32.0 degree (c1.36, CHCI3); structure is undecided absolutely. 

[0037] Dissymmetry hydrogenation of [example 1 1] 3-(dimethylamino) propiophenone was performed (refer to 
drawing 9 ). That is, 3-(dimethylamino) propiophenone (886mg, S.Ommol) was used as - (S, SS) ruthenium hydride 
complex compounded in the example 2, and a substrate, 2-propanol (5mL) was used as a solvent, and it reacted 
according to the example 4. However, eight atmospheric pressures and reaction temperature were made into 25 
degrees C, and reaction time was made into 12 hours for hydrogen pressure. Consequently, (R)-1-phenyl-3- 
(dimethylamino) propane-1-oar was obtained at 100% of conversion rates, 89% (796mg, 4.45mmol) of isolation 
yield, and 97% of enantiomeric excesses. HPLC (a column, CHIRALCEL ODisize, 4.6mmx250mm, and die eel 
chemistry company make — ; solvent — ) 9:1 hexane-2-propanol; Temperature, 30 degree-C;UV wavelength, a 
254nm; flow rate, A part for 0.5mL(s)/; tR of (R)-1-phenyl-3-(dimethylamino) propane-1-oar, 14.4 minutes 
(98.4%); tR of S alcohol, 20.4 minutes (1.6%); [alpha]26D+31.8 degree (c1.67, CH30H); they are structure, R; 
reference value, and [alpha] D+27.6 degree (c1.61, CH30H) absolutely (R). 

[0038] Dissymmetry hydrogenation of (Example 12 E)-3-nonene-2-ON was performed (refer to drawing 10 ). 
[ [Example] ] That is, (E)-3-nonene-2-ON (701 mg, 5.0mmol) (made in [ shrine ] formation [ Tokyo ]) was used as 
- (S, SS) ruthenium hydride complex (1.5mg, 0.001 25mmol) compounded in the example 2, and a substrate, 2- 
propanol (2.5mL) was used as a solvent, and it reacted according to the example 4. However, hydrogen pressure 
was made into eight atmospheric pressures, reaction temperature was made into 25 degrees C, and reaction 
time was made into 16 hours. Consequently, (E)-3-nonene-2-oar was obtained at 95% of GC yield, 93% (668mg, 
4.65mmol) of isolation yield, and 99% of enantiomeric excesses. GC (the temperature of a column, Chirasil-DEX 
CB; column temperature, 65 degree-C; injection, and a detection — ) It tR(s). 200 degree-C; helium ** — ;(R)- 
(E)-3-nonene-2-oar 41 kPa 70.5 minutes (99.6%); tR of (S)-(E)-3-nonene-2-oar, 80.7 minutes (0.4%); [alpha] 
26D+21.16 degree (c 1.042, CHCI3); they are structure, R; reference value. [alpha]25D+1 0.68 degree (c1.03, 
CHCI3), and 97%ee absolutely (R). 

[0039] Kinetic optical resolution of a [example 13] racemic - modification 2— isopropyl cyclohexanone was 



performed (refer to general operation information and drawing 1 1 ). First, the argon was introduced, after having 
measured - (S, RR) ruthenium complex (1.5mg, 0.001 25mmol) compounded in the example 3, making the inside of 
a container reduced pressure and removing air to the glass autoclave of 100mL(s) equipped with the churning 
child who did the coat by polytetrafluoroethylene. 2-isopropyl cyclohexanone (351 mg, 2.5mmol) and 2-propanol 
(2.5mL) which were beforehand deaerated by argon bubbling were added here under the argon air current using 
the syringe. Agitating the obtained solution, actuation of reduced pressure-argon impregnation was repeated 5 
times and deaerated. The hydrogen bomb was connected to the autoclave using hydrogen installation tubing, and 
the air in introductory tubing was permuted 5 times from the hydrogen of two atmospheric pressures. Then, the 
pressure in an autoclave was made into five atmospheric pressures, and hydrogen was opened until it became 
one atmospheric pressure carefully. After repeating this actuation 10 times, hydrogen pressure was made into 
eight atmospheric pressures, and it agitated violently until hydrogen decreased by about 0.4 atmospheric 
pressures with the pressure gage at 25 degrees C (2 hours). After opening hydrogen carefully, vacuum 
concentration of the obtained solution was carried out. By presenting a silica gel chromatography (silica gel, 18g; 
a solvent, 1:8 ethyl-acetate-hexane) with this rough purification object, the (S)-2-isopropyl cyclohexanone 
(154mg, 1.10mmol, 44% of yield, 91% of enantiomeric excesses) was obtained as the first fractionation, and theR 
[ 1 ] and (R[ 2 ])-2-isopropyl cyclohexanol (168mg, 1.20mmol, 48% of yield, 85% of enantiomeric excesses) was 
obtained as the second fractionation. GC (a column, Chirasil-DEX CB; column temperature, and 70 degrees C — 
after [ 70min ] 5 degrees C /, and min — up to 100 degrees C — the temperature of temperature-up; injection 
and a detection — ) 200 degrees C; Helium **, tR of a 41 kPa;(R)-2-isopropyl cyclohexanone, 64.3 minutes (2.0%); 
tR of tR of S ketone. tR of a 65.8 minute (44.9%);(R [ 1 ], 2R)-2-isopropyl cyclohexanol, 90.7 minute (49.1%);1S, 
and 2S alcohol, 89.4 minutes (4.0%). specific rotation of a ketone, and [alpha]27D-71.1"(c0.93, CHCI3); — :[alpha] 
25D+18.9-degree(c0.35, CHCI3); absolutely determined with specific rotation although structure carried out K- 
Selectride reduction of the (S)-2-isopropyl cyclohexanone and it was obtained — absolutely — structure, and 
1S and 2S. specific rotation of alcohol, and [alpha]26D-1 9.2"(c1 .085, CHCI3); — absolutely — a structure, 1 R, 
and 2R; reference value, [alpha]25D-18.0" (d.O, CHCI3), and 93%ee (1R, 2R). 

[0040] Kinetic optical resolution of a [example 14] racemic-modification 2-methoxy cyclohexanone was 
performed (refer to dr awing 12 ). That is, 2-methoxy cyclohexanone (320mg, 2.5mmol) (made in [ shrine ] 
formation [ Tokyo ]) was used as - (S, SS) ruthenium hydride complex (1.5mg, 0.001 25mmol) compounded in the 
example 2, and a substrate, 2-propanol (2.5mL) was used as a solvent, and it reacted according to the example 
13. However, hydrogen pressure was made into eight atmospheric pressures, reaction temperature was made 
into 25 degrees C, and reaction time was made into 1 hour. Consequently, 42% (134mg, 1.05mmol) of isolation 
yield and anR [ 1 ] and (2S)-2-methoxy cyclohexanol were obtained for the (R)-2-methoxy cyclohexanone at 
50% (164mg, 1.25mmol, 91% of enantiomeric excesses) of isolation yield. GC (temperature of a column, Chirasil- 
DEX CB; column temperature, 90 degree-C; injection, and a detection, 200 degrees C; tR of helium **, tR of a 
25kPa;(R [ 1 ], 2S)-2-methoxy cyclohexanol, 37.6 minute (50.8%);1S, and 2R alcohol, tR of a 36.5 minute (2.5%);2- 
methoxy cyclohexanone, 27.0 minutes (46.7%)). (R) Enantiomeric excess 94%:HPLC of -2-methoxy cyclohexanone 
(a column, a CHIRALCELOB-H; solvent, 200:1 hexane-2-propanol; temperature, 30 degree-C;UV wavelength, 
290nm; tR of a flow rate and a 1.0 mL/minute;(R)-2-methoxy cyclohexanone, tR of a 20.9 minute (97.2%);S 
ketone, 17.0 minutes (2.8%)). Specific rotation of a ketone, [alpha]29D+98.8 degree (c2.61, CH2CI2); they are 
structure, R; reference value, [alpha]22D-1 12.4" (c2.08, CH2CI2), and >99%ee absolutely (S). specific rotation of 
alcohol, and [alpha]29D+14.9-degree(c 1.026, CH2CI2); — absolutely — structure, 1R, and 2S: — absolutely, 
although structure oxidized and was acquired, it determined theR [ 1 ] and (2S)-2-methoxy cyclohexanol by 
HPLC analysis. 

[0041] [Example 15] The ruthenium chloride complex was prepared first That is, the argon was introduced, after 
having measured [RuCI2 (benzene)]2 (407mg, 0.814mmol) and (S)-XylBINAP (1.20g, 1.63mmol), making the inside 
of a container reduced pressure and removing air to the SHURENKU mold coil of 50mL(s) equipped with the 
churning child who did the coat by polytetrafluoroethylene. After adding DMF (12mL) with a syringe, it heated for 
10 minutes under argon atmosphere and in the 100-degree C oil bath. After cooling a reaction solution to a room 
temperature, (S)-1 and 1-JI (4-anisyl)-2-isopropyl ethylenediamine [(S)-DAIPEN] (512mg, 1.63mmol) (the Kanto 
chemistry company make) was added to the RuCI2[(S)-xylbinap] (dmf) n solution of this dark reddish-brown 
under the argon air current, and it agitated at 25 degrees C for 6 hours. After adding diethylether (40mL) to the 
black rough purification object obtained by distilling off DMF under reduced pressure OmmHg) and melting a 
yellow product as much as possible, it let it pass in the column filled up with silica gel (3.5g), and the impurity 
was removed. The hexane (2mL) was added to the place which condensed the solution of the yellow obtained as 
the antecedent up to about 2 mL(s), and the solid was deposited. The obtained solid was carried out the ** 
exception, it dried under reduced pressure (1mmHg), and trans-RuCI2 [(S)-xylbinap] and [(S)-daipen] (1.25g, 
1.023mmol, 53% of yield) were obtained as yellow fine particles. 

[0042] Thus, dissymmetry hydrogenation of an acetophenone was performed, without preparing and isolating a 
ruthenium hydride complex using the obtained ruthenium chloride. That is, trans-RuCI2 [(S)-xylbinap], [(S)~ 
daipen] (1.5mg, 0.001 25mmol), and a sodium borohydride (0.9mg, 0.025mmol) were measured to the glass 



autoclave of 100mL(s) equipped with the churning child who did the coat by polytetrafluoroethylene, and the 
argon was introduced, after making the inside of a container reduced pressure and removing air. The 2-propanol 
(1mL) beforehand deaerated by argon bubbling was added here under the argon air current using the syringe. 
After repeating actuation of reduced pressure-argon impregnation 5 times and deaerating it, agitating the 
obtained solution, it dipped in the oil bath and, subsequently agitated violently for 30 minutes under the room 
temperature for 5 minutes at 65 degrees C. Agitating the solution obtained in addition using the bottom of an 
argon air current, and a syringe in an acetophenone (600mg, S.Ommol) and 2-propanol (1.5mL) f actuation of 
reduced pressure-argon impregnation was repeated 5 times and deaerated. The hydrogen bomb was connected 
to the autoclave using hydrogen installation tubing, and the air in introductory tubing was permuted 5 times from 
the hydrogen of two atmospheric pressures. Then, the pressure in an autoclave was made into five atmospheric 
pressures, and hydrogen was opened until it became one atmospheric pressure carefully. After repeating this 
actuation 10 times, hydrogen pressure was made into eight atmospheric pressures, and was violently agitated at 
25 degrees C for 12 hours. (R)-1 -phenyl ethanol (579mg, 4.75mmol, 95% of yield, 98% of enantiomeric excesses) 
was obtained by carrying out vacuum concentration of the obtained solution after reaction termination, and 
carrying out simple distillation under reduced pressure (ImmHg). 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the structure expression of a ruthenium hydride complex. 

[Drawing 2] It is the reaction formula of dissymmetry hydrogenation of an acetophenone. 

[Drawing 3] It is the reaction formula of dissymmetry hydrogenation of an acetophenone. 

[Drawing 4] It is the reaction formula of dissymmetry hydrogenation of an acetophenone. 

[ Drawin g 5] It is the reaction formula of dissymmetry hydrogenation of 4-acetyl ethyl benzoate. 

[ Drawin g 6] It is the reaction formula of dissymmetry hydrogenation of 4-acetyl (benzoic-acid R)-acetone 

glyceryl. 

[Drawing 7] It is the reaction formula of dissymmetry hydrogenation of 7-oxo — 7-phenyl oenanthic acid methyl. 

[Drawing 8] (R) - glycidyl It is the reaction formula of dissymmetry hydrogenation of 3-acetyl phenyl ether. 

[Drayying 9] It is the reaction formula of dissymmetry hydrogenation of 3-(dimethylamino) propiophenone. 

[Drawing 10] (E) It is the reaction formula of dissymmetry hydrogenation of -3-nonene-2-ON. 

[Drawing 1 1] It is the reaction formula of the kinetic optical resolution of a racemic-modification 2-isopropyl 

cyclohexanone. 

[Drawing 12 ] It is the reaction formula of the kinetic optical resolution of a racemic-modification 2-methoxy 
cyclohexanone. 
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7hlJ5MppmTll, 'HNMR^tf 13 CNM 

RHfh7^^y7> (TMS) *i*j?B«qs«»fc:, 
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31 PNMRtii oxu>«a**«sn{»«qs»cffl^^ 

*n6a>{I^*0 = O<fcL;fc. «€T3£»C (J) liHzt 
SI, «^<0#«<7>«3ttt--tt«S: s . ~ffig|£d, = 
a«*t. laffi^^q, ^a$£m, b r <h»§ 

3*jELfco JfcJSft* ([a]D) »4E*bfc*l«i»«T 
5mm((>X5cm<OtMffl^t, B*#ftttSP-l 
0 10-GTB«ll:t»SLfc. flX^7h^77 
»«rlik2-l/7h'A s 7^-H (HEWLETT P 
ACKARD) fr.K6 8 9 0 SSiHSrffl ^TiH«Lfc* 
10 tlf7U-*7A, ^UtfAJETF I DICTtttHLfc. 
iSilifittt ^D7hy77Mli#>7 r l:B *»3tttt» P 
U-9 8 0S, UV^mggfCB*^7ttfc^tUV-9 7 5 

(TLC) \Zte*)V2 (Merk) ftgi 
+ — \t)\,*f)\, (Kieselgel) 60F254Ar 
t . 5 7 15 (@£ 0 . 2 5 mm) Ltz 9 #IRJ!i 

*7A^dy^77^h: HH*ib^ttM v U * y ^ 

(Si 1 icaGel) 60N (4 0- 5 0 /im) £r/fl 

20 t^fco 

[0 0 2 4] [^SS#iJ 1] trans-RuHU 1 - 
BH 4 ) [ (R) - tolbinap][ (R, R) -dp 
e n]<D&J&&ff'ofc. Si*, trans-RuCl 
2 [(R) - tolbinap] [ (R, R) — dpe 
n] ^Slfco i"fc:;b"&* *Ufh77MPlfU 
^n-HLfca^ft^fcS 0mL^yal/>^l 
S*ff [RuClz (benzene)] 2 (129m 
g, 0. 2 5 8mmol) (7)V HUyf (A 1 d r i 
c h) tt») £ (R) -TolBINAP (373m 
30 g, 0. 55mmol) (T x y*7y^X (AZmax) 

K:7;P:*>£SJAl/fc. DM F (9mL) £i£S*gTijn 
Afcfci. 7J^>IIIT, 10 0t«ni0 

^feCDRuC 12 [ (R) - tolbinap] (dm 
f) n*«lC, T;U=f>mStT> (R. R) -DPEN 
(117mg, 0. 5 5mmol) «**»3M:>5' — 
S) 2 5^T3I^PiI!Mi$Lfc<, SffiT (lmm 

Hg) TDMF^a*bTt#^nfc*ife^fflm®%lcm 
40 {by5PU> (lOmL) Sim*. *MM>*j*4fc*-e** 

^5C, yX^Jl/X-fJl/ (5mL) SrJPATH^* 
»&nfcB»W***JU ^ffT (lmm 
Hg) t^ilt t rans-RuCh [ (R) - t 
olbinap] [ (R, R) -dpen] (340m 
g, 0. 3 2mmol, iR^58%) SfMftil 
TffCo /S*3* TT o 1 B I NAPJ Rtf Uolbi 
napj fi2, 2' - t:X (y-4-hUMX7^ 

so y) - l, r -tf-ry^JMomT-foo* tdmfj r 



f • 



11 



(7) 



t*BB 2003-10499 3 

12 



D^rdmfj UN, N- y^fWMTi F<DmT*$> 
0, rDPENj fttfTdpenj 141, 2-/7x1 

[0 0 2 5 ] ^fC, JtfJf h77WPXf U>T3- 

fC, ntjffico trans-RuC! 2 [(R) - tolbi 
nap][ (R, R) -dpen] (106. 3mg, 

0. immo I) ^ft^^th'J^A (9 4. 6 
mg, 2. 5mmol) (:>-* ^ *hgj) ^SOSO, 

feo fMBJfcl : l0)^>-t?>-X^y-^ig-&««| (4 
mL) Sa*t»TJ!mAfc», Ttlziy^mmrF. 65t 
(Z)*»+T?5»IHftl3»Lfc*, RJSE*tt*ajaT?3 0» 
M*#b&. iSJEiT (ImmHg) T»»6BiLt8 
»»«SRHS*fta, T;U=f>m«TT^>if> (6 

ir^-rh (o. 5g) ^mizj:omm<D*mit*<ymi- 

MJtfA*»*Lfc. »6tlfc«eo)5«*»EET (1 
mmHg) T»lmL^TSffiL^^^5l:, 7;i^> 
^^TT^\^1t> (6mL) SrSO^TWtHSii-fcjaeo 20 
@tt£^X:7^ jl^T^S'JU SJET (ImmHg) 
"eft«-rscii:(CcfcO t rans-RuH ( 77 1 — B 
H 4 ) [ (R) - t o 1 b i n a p][ (R, R) -dpe 
n] (76. Omg, iR>£7 0%, mi (a) #H) £ 
«fi^»ft«kl/TSfc. : 5*fi?,&l 6 4t ; 1 HNMR 

(4 0 0MHz, CeDs) 6-13. 60 (t, 1, J 
= 22. 4Hz, RuH) , -0. 40 (brs, 4, 
BH4) . 1. 45 (s, 3, CH 3 ) , 1. 55 (s, 
3, CH3) , 1. 62 (s, 3, CH3) ,1.63 

(s. 3, CH 3 ) , 1. 95 (dd, 1, J = 7. 2 30 
and8. 4Hz, NHH) , 2. 38 (d, 1, J = 
8. 2Hz, NHH) , 3. 65 (dd, 1, J = 7. 
9andll. 2Hz, CHNHz) , 3. 82-3. 
88 (m, 2, 2 NHH) , 4. 00 (ddd, 1, J 
= 7. 9, 8. 4andll. 6Hz, CHNHz), 
6. 13-8. 12 (m, 38, aromatic 
s) ; 31 PNMR (161. 7 MH z , CbDb) 67 

1. 2 (d, J=41. 4Hz) , 75. 2 (d, J = 
4 1. 4Hz) ; IR (toluene) 2316 

(s) , 1 8 6 2 (s) , 1092 (s), 1080 40 
(s) cm- 1 ; ES I-MS m/zl 0 0 7. 2 6 

( [m-h] ♦) , mmm (c 62 Heo bn 2 p 2 ru) i 

0 0 7. 3 4. #Snfc»#*tt«jtm : 5CDTHF 

- -\*-tf- >m&mmfr 6 w*git-r * c t tss^ x u x 

[0 0 2 6] [^jJfiW 2] trans-RuH(r?^- 
BH 4 ) [(S) -xylbinap][ (S, S) -dp 
e nlcB'&fiE&fT^fc. t rans-RuCl 

2 [ (S) -xylbinap] [ (S, S) -dpe 
n] Sr^/SLfc. T^fe-S, * l Jfh77i^PX5 : l/ so 



>T3- hUfctttflHP£ffl*fc7 5mL(D'>al/>^ 
J^K^fC [RuClz (benzene)] 2 (62. 5 
mg. 0. 12 5mmol) (7VU K'J'yf (A I d r 

i c h) tfc«) t (R) -XylBINAP (18 3. 
5mg, 0. 2 5mmol) Si0«t), ^^ME 
»CLT!fi»S:»ir>fc»tCT;Hf>*WALfc. DM F 

(3mL) Sa»gSTJtjnAfc*t, 7J^X#a«T, 

1 o o , ca>ift«s+-ci o#imiJoa*Lft. s«»«**» 

iTJfrULfcft, i^/ET (ImmHg) TDMF^SS 

2 [ (S) -xylbinap] (dm f ) .JSttkl. 7 
)VzI>%ffiTF* (S, S) -DPEN (5 3. Omg, 
0. 25mmol) (8R*»*-fe tfcffc*^ 
U> (3mL) £Jn*., 2 5rTlP#fH*#Lfc. «JE 
T (ImmHg) T*{b^^U>S:S*UT^en^iS 

X— (2mL) \Zfefri,tz.'&. CCD 5/ U * 
(5g) **«L&fM»*l : lCOyXf^X-r 

WtB-rs*-C»IBLTH»«*^!5iJb. »ET (1mm 
Hg) T$£**LT trans-RuCl 2 [ (S) -x 
ylbinap] [ (S, S) -dpen] (214. 
8mg, 0. 192mmol, iR^77%) 
fttLTflfc. TXy 1 B I NAPJ T X y 

Ibinapj U2, 2 ' - fcfX (>>-3, 5-*~>'J 

;u^x^^/) -l, i f -^-ry^jWDm-v&Zo 

[0 0 2 7] *'Jfh77WPXfl/>T3- hbfc 
«*f : Fmt2 0mLC5/aU>^fiS«»l:, ftftttj 
CDtrans-RuCl2[ (S) -xylbinap] 
[ (S, S) -dpen] (89. 5mg, 0. 0 8mm 

0 1 ) tAamit^m^hO^A (7 5. 6mg, 2. 
Ommol) (X#^-ftt8i) £S0*&0, ^§grt£iiS 

1 : 1 (D^Oify-Ji^y-)im^mm (6mL) ,*ft 

&. met (immHg) xmm^m^xmmm^}^ 

teHSitfcft, T;i/zf>mfftTT^\+1t> (5mL) £ 

(0. 5 g) 5aiC± 0 jB»©**ft*'>*t h U 9 A 
£B&5&L£o ftenfciHeo^fflcSWJET (lmmH 
g) T3»lmL*^«ttbTWaiSii:fc»e«>H«c*y 
^X^^T^SiJU ®J£T (ImmHg) Ti£$rf 
^C^tdctO t rans-RuH (t? 1 -BH 4 ) 
[ (S) -xylbinap][ (S, S) -dpen] 

(3 8. 3mg, iR^4 5%, HI (b) #BS) SiStfi 
©»*iLT»fc. :5>te2 2 0t; l HNMR (4 
00MHz. CeDe) (5-13. 67 (t, 1, J=2 
3. 2Hz, RuH) , -0. 48 (brs. 4, BH 
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4 ) , I. 5 9 (brs, 12, 4CH 3 ) . 1. 7 8 
(s, 6, 2CHa) . 2. 00 (s. 6, 2CH 3 ) , 

2. 2 8 - 2. 3 5 (m, 2, 2NHH) . 3. 62- 

3. 67 (m. 1, CHNHz) , 3. 76-3. 81 
(m. 2, 2CHNH 2 ) . 4. 09 (dd, 1, J = 

9. 6andl8. 2Hz, CHNH2) , 5. 77- 
8. 3 8 (m, 34, aromatics) ; 31 PNM 
R (161. 7MHz, CeDe) (5 7 3. 1 (d, J = 
41. 4Hz) , 76. 8 (d, J=41. 4Hz) ; 
IR (toluene) 2319 ( s ) . 1850 10 
(s) , 1125 (s) cm- 1 ;ESI-MS m/ z 

1 0 6 3. 3 3 ( [M-H] + ) , mmfe (C 66 Hes B 
N2P2RU) 1 0 6 3. 4 0o 

[0 0 2 8] [m&m 3] trans-RuH(7? 1 - 
BH 4 ) [(S) -xy 1 b i n a p][ (R, R) -dp 
e n ]<7)£r/££:ffofco trans-RuCl 

2 [(S) -xylbinap] [ (R, R) — d p e 
n] ©^jsfcSfrote. *Urh77WPX 
fl/>T3- hlsrcmfrTZ ffiZ.lt 7 5mL0)yal/> 
^SSRJSBfK: [RuCh (benzene) ] 2 (2 20 
5. Omg, 0. 0 5mmol) (TJl/KU^f (A 1 

d r i c h) th«) ch (R) -XylBINAP (7 
3. 4mg, 0. lmmol) §§§rt£fliS 
EEJCLT^€r^(/^^tCT;Uzf>€:«AU^:. DMF 
(2mL) £&W§gT*U/tfc&£. T;l/=*>^B^T* 

1 0 or(Dfs«*Ti o#iw»ijRUft. r«*»**» 

flSJEET (ImmHg) TDMF^S* 
LfZo C^^CLTf ^nrc#^fe(Z)RuC 1 

2 [ (S) -xylbinap] (dmf) n |gf£fC, 7 
;Uzf>^«tT. (R, R) -DPEN (5 3. Omg, 30 
0. 2 5mmo I ) t&t^^U> (1. 5mL) £}JD 

X., 2 5t;Tll*W«»bfc. MffiT (ImmHg) 7? 

itl : 10ffi{t:^5 1 U>-vX^;i/X-^;U (2mL) 
Kjg*>Lfc»* ^>U*y;P (5g) £r^« 

TB»W*3»IU MffiT (ImmHg) tSISlTt 
rans-RuCh [(S) — xylbinap] 40 

[ (R, R) -dpen] (74. 9mg, 0. 067 
mmol, iR*£6 7%) ITllfCo 

[0 0 2 9] *UT-h^^Jl/^-ax5 = -l/>tr^-hU/t 
*miAt2 0mL©i/aU>?a5«f l:, iWffl 
0t r ans-RuC U[ (S) -xylbinap] 
[ (R, R) -dpen] (67. lmg, 0. 0 6mm 
o 1 ) A (5 6. 7mg, 1. 

5mmol) *S0flx9, *Srt*«flEJCbT^St*l» 
^fcem7;Urf>*WXLfc. ttfSJtl : 1(7)^>^> 
-X^y-;Ufi^SME (4mL) SffiJ*»T»UAfc». so 
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7)lzJ>'%W%T* 6 5TCa)tt»iti-e5»|BIj!lU*L& 
&. Sft^^MT3 0»r«1«H$L^o WJBET dm 
mHg) T««*a*LTft»B**«Ha-frfca- T 
;L-=f>mffiTT^\^-*t> (5mL) £flUA, #ft<Z)£fS 
%*T#*fcn*jg**Lfc&. ir^-f h (0. 5 g) 5i§ 

nfcM-&<B5i«S:«J£T (ImmHg) ^JlmL^T 

L/, (ImmHg) C <hfCefc 0 t r a 

ns-RuH (r? I -BH4) [ (S) -xylbina 
p][ (R, R) -dpen] (40. 5mg, iR* 6 3 
*. HI (c) #flH) Stfi^tLTHt. :&M 
jS2 181C; 1 HNMR (4 0 0MHz, CsDe) 5- 
13. 60 (dd, 1, J = 22. 0and24. 6H 
z, RuH) , -0. 48 (brs, 4, BH 4 ), 

1. 58 (brs, 12, 4CH 3 ) , 1. 71 (s, 
6, 2CH 3 ) , 1. 96 (s, 6, 2CH 3 ) , 2. 0 
8 (d, 1, J = 9. 2Hz, NHH) . 2. 66- 

2. 7 0 (m, 1, NHH) , 3. 11 (dd, 1, J 
= 9. 2and9. 2Hz, NHH) , 3. 93-3. 
99 (m, 1, CHNH2) , 4. 24-4. 31 

(m, 1, CHNH2) , 4. 88 (dd, 1, J = l 

0. 4andl0. 4Hz, NHH) , 5. 78-8. 
39 (m, 34, aromatics) ; 31 PNMR 

(161. 7MHz, CsDb) <5 7 3. 2 (d, J=4 

1. 6Hz), 76. 0 (d, J=41. 6Hz) ;I 
R (toluene) 2322 (s), 1850 

(s) , 1125 (s) cm- 1 ; ES I -MS m/ z 
1 0 6 3. 3 5 ( [M-H] O , SUM (Cee Hbs B 
N2P2RU) 1 0 6 3. 4 0 o 

[0 0 3 0] [3IJ60J4] 7Hb7x.S><D7F : tf7kmik 

h77Mnxfl/>-C3-MfcSmf^ 1 0 

ft (S, SS) -iPf-^AkKUKII* (1. 5m 
g, 0. 0 0 1 2 5mmo 1 ) £S9^0, 

7i/> (6 0 0mg, 5. Ommol) (^~;*7^<tt 
S) *5j;tf2 -yDAV-;i/ (2. 5mL) &T)13> 

tefrZffiEE- 7)),zf>&\<bmfE& 5 0^ 0 ii LTRI 

£«I*U #Al : rt^^^2^/E^*^T5[HlSab 

SK l»JEK&S3:T***»lttLifc. d<D»tf S: 1 0 
ElUOiibfcft* **ffi£8»E£U 25tT12B$ 

&Lfz 0 Cor)ffl«®l%^«mT (ImmHg) , ffi^^ 
STS-chlCcfcrK 99%ee(D (R) - 1 -7x^ 
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X.? (5 8 2mg. 4. 7 5mmo I . *K>£9 5 

%) *&fc<afa^4»<hUTt#fc. ^fX^a^hy^^^ 

of;:GC W7A> Chi ras i l-DEX C 
B : f*]& (d f) , 0. 2 5 mm, 1M X. 0. 3 2m 
mx2 5m, C H R O M P A C K*k» ; * 7 Ai&Jg, I 
0 5*C ; <>:/x^>3 >*«fctX7 : >f x^>3 
ffi, 2 0 4 1kPa; (R) -1- 

7x-;ux^y-;w©fly»WMB (t R ) , 21. 7# 

(9 9. 5 6 %) ; (S) - 1 -7xZ^X^/-JK7) 10 
ta, 23. 5^(0. 43%) ;T-feh7x/>GD 
tn, 9. 5» (0. 01%) ) ; 'HNMR (4 0 0M 
Hz, CDC 1 3) (51. 50 (d, 3, J=6. 6H 
z, CH 3 ) , 4. 90 (dq, 1, J = 3. 3 a n d 
6. 6Hz, CHOH) , 7. 21-7. 41 (m, 
5, aromatics) ; [o]»d+51. 8° 

(co. 9 8 4, CH2CI2) ;mtmm, r-.xfk 

flU [a] "d + 48. 6° (cO. 9-1. 1. CHz 
C 1 2) , 9 6 % e e (R) • 

[0 0 3 1 ] 5 ] h7x / XD^f^^Mit 20 

«tfofc (H3M) o TttfeS. *K«2Tft«l/fc 

(S, SS) -Wr'JAfcK'JHBftd. 5mg, 
0. 0 0 1 2 5mmo 1 ) . SH<h UTTir h 7x / > 

(150mg, 1. 2 5mmo 1) , jgl^UT2-y 
UrtJ-)V (1. 5mL) ££J^T, ^S6#)4K^bT 

(R) - l-7xZ^/-i^^$99%, *8§ 
IR$95% (2 9 3mg, 1. 19mmol) , W 
ifl$9 7%T#Wco 30 

[0 0 3 2] [%K0|6] 7th7x/>(D^*^t: 

(R, RR) -^f-WtKUHB* (4 5. 3m 
g, 0. 0 4 2 5mmo 1 ) , HtLT7th7xy 
> (102. 1 g, 0. 85mol) , i§itlT2- 
^D/V-JI/ (lOOmL) Srfflt^T* 3&BS«4fc:*Pi; 
TSJSSrff^fCo fib, *3lJ££l 0M^l> 

cz)tt*, ( s ) - 1 - y x - )vj-9 J — ;u#qE»* 9 

9. 8%, mg|JK^9 7% (100. 7g, 0. 82m 40 

ol), K«^iS*J^8 i%-c#e>nfc 0 

[0 0 3 3 ] [^SS#J7] 4-7t^;l/$lfSX5 1 ^ 

2T^uSclfc (S, SS) -^r^AtKUK«* 
(1. 5mg, 0. 0 0 1 2 5mmol) > lltlt 
4-7tWSIS8lW (9 6 1mg, 5. 0mm 
o 1) (ftftthK) > *«tUT2-^a/V-;P (5 
mL) Sffl^T, 38««4JClpi;TSft?*fTofc. ffl 
L, tK^EE£: 8 %S£b. ^^g^ 2 5 TC £ U. Stt> 
P#M*1 5l*ffl<hLfc. -t<Z>|gS. (R) -4- (1- so 



t KP + yifiW £JBL«*x^;urt«IM** 1 00%, 
ftiBliR* 98% (951mg, 4. 9 mm ol) , 8S<» 
(*iS*J*9 9%"Ct#6nfc. GC (#^A, Chi ra 
si l-DEX CB ;^7AiSS, 15 0t;</y 
x*S/3>fccfctf5^^V3><Bffl£, 2 5 0^;^ 
'J-^AEE, 49kPa ; (R) -4- (1-tFP + y 
X^;W KfiWKx^JKB t H , 32. 25M99. 4 
%) ; (S) -4- (l-tHP + ->Zf;W seJB#« 
X^;UCOtR, 35. 15* (0. 6%) ;4-Tir^Jl/ 
MfKxf;KOtR, 35. 55* (0%) ; [a] 26 d 
+ 3 2. 0° (cO. 9 12, CH3OH) ; ffi*J«» 
i£> R ; Xittffi. [al 21 o+32. 6° (cO. 87 
3, CH3OH) , 98. 6%ee, (R) . 

[0034] mmms] 4-7tt)V9sM&m (R) 
88) o -TJttto^, *««2-r^j«ufc (s, ss) 

rX'JAtFUFSft (1. 5mg, 0. 00125m 
mo 1) , S«tbT4-7ir?;^m#K (R) -7 
ilh>^ ! J'trU^(696mg, 2. 5mmo 1 ) , 
ii:bT2-7'P/V->il/ (2. 5mL) Srffl^T, 31 

«S«4*c:qsi;TS**ffofc. fib, 8«ffi£ 

u Kmum& 2 skills. K&mm&i em^ti, 

-5-<Dte*, (R) -4- (l-tKP+v'XfjW 
3fcJ&#» (R) -7th>yjtU^«ll*10 0 
% x #giiR^98% (6 8 6mg, 2. 45mmo 
1) , ««*ia*J*9 9%T»&nfc. HPLC (#^ 
A. CHIRALCEL OB-H:it<X. 4. 6m 
mx 2 5 0mm, y-f iz;Hb3ft*fcH ; 9 : 1 ^ 

+h>/2 -^D/iy-;P ; 3 0t;UViScg, 2 

5 4 n m ; ffii, 0. 5mL/»; (R) -4- (1- 
tKD + yXfW ^E#K (R) -71*b>{fV±V 
)MD t R , 24. 6^ (98. 3%) ; S, RT )VZ2 — 
)l<D\^. 18. 9# (1. 7%)) ;[apD+34. 
2° (c 1. 0 8 5, CHC 1 3) ; *62t#fig, R, *fi 
^WigttJtJCTSX^^xx^^^Slbfcft, GC# 

[0 0 3 5] M6099] 7-t+V-7-7iXJK 
^>K^5 L ;KO^**fk«:fif (H7#BS) . T 
fcta^. *««2T?^J«bfc (S, SS) -^fx^7A 
tKUKB* (1. 5mg, 0. 0 0 1 2 5mm o 

1) , ifit LT 7 - **V - 7 - 7iXM^ >8 
^fJl/ (5 8 7mg, 2. 5mmol) , Si<i:lt2 

-yp/iy— ;u (2. 5mU *jfj^-t\ ^Jfi«4tc2p 

DTSJE&^fTo^ fib, *3RJES:8«/£<i:U JgJSffl 
g££2 5t:£L, K««fM«: 1 2mmtLfZo t<D& 

(R) -7-tFP + y-7-7xXJK^>i 
*?-)Vifi&».mi 0Q%* ¥884X^9 8% (5 8 8m 
g, 2. 4 8mmol) , »ft»a«»9 5XT»5ft 

&*5, aw^aw^tt^-rsKjeLSisxx^^© 

HPLC»«fi:«fcO*£l&. HPLC (*^A, CH 
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IRALPAC AD:1t-fX\ 4. 6mmX 2 5 0m 
m, y^-tMtmm ; A^-fr> : 

-)V= 19:1; 3 0t ; U V&&> 2 5 4 n 

m ; 0. 5raL/»; (R) -7-^>7^n + 

7 -7iZM^/i/fW t r » 2 0. 8 4* 

(9 7. 6%) ;S&tt#:tf)tR, 2 5. 9 4* ( 2 . 4 
%) ) ;[q] 28 d + 29. 1° (cl. 09, CHC 

1 3) :mmm, R, i«M(ii-7x-;K^ 

[0 0 3 6] IR) -ifVzsifJV 3- 10 

#B9) o -TJict)*, :£J60J2T^JffiUfc (S, SS) - 
Af-'JAtKUKIB* (1. 5mg, 0. 00 125 
mmo 1) , IMtLT (R) - i/V 3 - 7^ 

Jl/7x-JH-fJl/ (4 8 1mg, 2. 5 mmo 1 ) , 
M(hlT2-yP/V-^ (2. 5mL) Srffl^T, 

ffi, s^a*2 5t:, s/s^r«i^ i 4^fr B i<hL,fco -t 

(R) -?'Jyy> 3- (1-tHo + yl 

9%, ^11^9 8% (4 7 5mg, 2. 4 5 mmo 
1) , «»#I»*9 9XTS6nfc. GC (*J^A, 
Chi ras i 1-DEXCB; ^}7AfiS> 13 5 
t ; <>y x ^ y a >i5 itff^ y 3 >Mg, 2 
5 0t ;^'J9AE, 6 0kPa; (R) - W zszS)l 
(R) *-5^« (S) -3- 
7x-;PX- r-JKO ta* 9 4. 9 5* (9 8. 6 
%) ; 3fc#Sttf*<B t r , 109. 6 5* (0. 5%) ; 

(R) -yjyyi!/ 3 -y J \z^)Vy^.^)lX.—^)l(D 
tR, 46. 55* (0. 9%) ; [a] 29 d + 3 2 . 0° 30 

(cl. 3 6, CHC 1 3) ; «*t«Jfitt**ft-C* 

So 

[0 0 3 7] [^SSCTll] 3- (y/fA75y) ^ 
^*«2T^KLfc (S, SS) -;i/^x^A 

tH'Jhm ss<hbT 3 — (y^^rsy) 

tft7x/> (8 8 6mg, 5. 0mmol),8«i 
LT2-^P/V-;P (5mL) £ffll>T, *J6« 4 

^25t, fcfomm& 1 2^(hb^„ -e<Z>*gS> 40 
(R) -1-7x^-3- (v^^l'TS /) yn/N 0 

>-i-t-i^ti$ioo%, mmwm8 9% a 

9 6mg, 4. 4 5mmo 1 ) , &ftttifi£W 9 7 %T 
f bn/: 0 HPLC (#^A, CHIRALCEL O 
D:+MX\ 4. 6mmX 2 5 0mm, ^-fcJMMMlfc 
SS ; JSUL 9 : 1 '\*1*>- 2 -^P/V-il/ ; ififl^ 
3 0t ;UV«[S, 2 5 4 nm;Sl, 0. 5mL/ 
5* ; (R) -l-7x-Jl/-3- (v^^PTS/) ^ 
PZO-l-*-;KOtR, 14. 4# (98. 4 
%) ; STJl/P-Wti, 2 0. 45* (1. 6 so 
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%) ) ;[a] 26 D + 31. 8° (cl. 67. CH3O 
H) ;mmm. R;£ittfflU [a]o+2 7. 6° (c 
1. 6 1, CH3OH) , (R) o 
[0 0 3 8] [3gJSfi0«12] (E) -3-/*>-2- 
*>O^F?r*^it*fTofc (B10#HR) . -T&fcft. 
mmm2TS&LLfc (S, SS) -J^AtHUK 
8ffle (1. 5mg, 0. 0012 5 mmo 1 ) . &K£ 
IT (E) - 3 2 (7 0 lmg, 5. 

Ommo 1) (mSCfbiSttS) . «(hLT2~yPA 
/-;!/ (2. 5mL) Srffl^T. %mM 4 CTJS/S 
SfT^feo ffiU **ffi*8«EEfcU J£J&fiSE£2 5 
TCiiU Sjei^lH* 1 6«HiUfc. (E) 
-3-/*>-2-=J— ;!^GCK^9 5%, ¥8145^ 
93% (668mg, 4. 65 mm ol) , fltttftifiSI 
^9 9%T#^>n^:» GC (#^A* Ch i r a s i 1 
-DEX CB;^7AIft, 6 5t ;-f yyx^ya 
>*ctV^>f r-^^a>0)ia*» 2 0 0 < C;^\U^A 
EE. 4 1 kPa ; (R) - (E) - 3 -/*>- 2 
— ;l/C0t R > 70. 54* (99. 6%) ; (S) - 
(E) -3-/*>-2 -^r-)l(D t R , 80. 74* 
(0. 4%)) ; [a] 26 D + 21. 16° (cl. 0 

42, chc 1 3) ; m*mm* r ; jcmm. [<*] 25 o 

+ 10. 68° (cl. 03, CHCls), 9 7%e 
e (R) o 

[0 0 3 9] [^JS«13] 7tS#2--fV^DW 

Hfcffft. 01 1#1D . £-T> #Ufh77WDX^ 
l/>TP"M,fcSj$f?:I^cl 0 0mLW«7XS 
*— h^U—ytC, H««3T^riEL/& (S, RR) - 
;U^-^Alt^ (1- 5mg, 0. 0 0 1 2 5mmo 
1) ^iOlD, «*rt*«ffiKbTffi»&»^2fc« 

>^{c£ 0 JKmurc 2 yyp tf;i^>^ a^i* 

/ > (3 5 lmg, 2. 5 mmo 1 ) Jctf 2 - :/P A 
/-^ (2. 5mL) £T;i/=*>*STF. ftttgg^^V^ 

^£2«ffi<D*lRT5 0B»L'fc« «*^T*— h # U 

***Wlttl/fc. i(0*fp*l 0HF*0igUfc«, 
S^8^E(ht, 2 StT, *^^JE^ft-e*5 0. 4M 

fd»«*5/>J*^;Pi7PT h^^^-Y (y'J*^, 1 
8g 1 : 8»»X^;W-'\^r1t» tC#t-TS- 

<hfzJ:0^--4*ili^LT (S) -2-<vy'pi;^>ir 
P^^i*/ >(154mg, 1. 1 Ommo 1 , iR^4 
4%, M^i§*J^9 1%) , ?g-5*Di<hLT (1R, 
2 R) - 2 -fyynt^y^a^y^ (16 8 
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(11) 



$m 2003- 1 0499 3 

20 



mg. 1. 2 0mmol, 4X>£4 8%, Jgff ttfflJHV 8 
5 %) &%tZo GC (#5 A, Ch i ras i l-DE 
X CB;^7AM, 7 0tt?7 0min©«5C/ 
minTIO OtiT-ffa : -f >yx^ya >^5i^ 
^ t^vb ><Bifi*. 2 0 0t ;^'J^AIE, 4 1kP 
a; (R) -2-<y7*Dtl 0 Jl/yyD^^y>(?) 
t R , 64. 35M2. 0%) ;S^rh>OtR, 65. 
8» (44. 9%) ; (1R, 2 R) -2--fV^Dtf 
)Vi/9W\tt/—)V<D ta, 90. 7 5* (49. 1 
%) ; IS, 2S7J^HK?)t^ 89. 4#(4. 10 
0%) . TbXD&mKm* [a] 27 D-7 1. 1° 

(co. 93, cHci 3 ) ; mm&te* (s) -2 

--f v^p^y^n^lf / >£K-S e 1 e c t r 

Ac: [a] 25 D+18. 9° (cO. 35, CHC 
la) ;»*4«iS, IS, 2S 9 7)V3—)V<Dttmyt 
[a] 26 D-19. 2° (cl. 0 8 5, CHC 
la) ;K*H*& 1R, 2R [a] 25 o-l 
8. 0° (cl. 0, CHCI3) , 9 3%e e (1 
R, 2 R) o 20 

[0040] mmmi4] 

m) . *Jn«2T^riEUfc (s, ss> ~jv 

f-WtK'JH** (1. 5mg, 0. 00125m 
mo 1 ) , SI<hbT2-^ S + ^^D^-fry > 

(3 2 0mg, 2. 5mmol) (jfrtCftJOfcttK) • i§ 
iilT2-^P/V"il/ (2. 5mL) Srffl^T, 31 
JUm 3Kfl^TE**ffofc. fib, «ffi^8lffi 
fcU SiS^m^2 5tiL, J£J£J^Pb1£ I^PbI^U 
fc. *-(Dl6*. (R) -2-* b^v^n^-fry > 30 
^*IiR¥4 2X (13 4mg, 1. 05mmol) , 

(1R, 2S) 

§|iR^5 0% (1 6 4mg, 1. 2 5mmol, 1«* 
i®f»9 1 %) T»Snfc. GC (iJylx. Ch i r a 
s i 1 -DEX CB ; *7AM» 9 OX: ; -f >vx 
^y3>^Wr^r^y3>WiS, 2 0 0t 
r/Affi, 25kPa; (1R, 2S) -2-/h + yy 
^a^+lfy— ;KO ta, 37. 6^(50. 8%) ; 

is, 2 rt;io-;|/cd t R , 36. 5^(2. 5 

%) ; 2-^h + yyynA^/>0tR, 2 7. 0 40 
» (46. 7%) ) o (R) - 2 -y h + vv-^n^v^ 

■fry ><Dmmfoi&mm9 4% : hplc (#^a* ch 

IRALCELOB-HiSK, 2 0 0 : 1^>- 
2-7urt/—)V \ 3 0t ;UVKS, 2 9 On 

m ; flES> 1. OmL/»; (R) -2-/h^/y^ 
□ ^/>(DtR, 20. 9» (97. 2%) ; S^r 
h>C0t R , 1 7. 0# (2. 8%) ) . trhXDIktfc 
?tm* [a] 29 D + 9 8. 8° (c2. 61. CHzC 1 
2) ; R ; XittfflN [a] 22 D -112. 4° 

(c2. 08, CH2CI2) , >99%ee (S) , 7 50 



)VZl-)\,<nVd&ytm, [a] 29 dH4. 9° (cl. 

026, cHzCh) ir. 2s.mm 

ifitt, (1R, 2S) - 2-^h + yy^P^/- 

[0 0 4 1 ] tt»|15] s-r. M^f^^Am 

3-Mfcl#f*fAfc5 OmL(^yal/>^M 
IStC* [R u C 1 2 (benzene) ] 2 (407m 
g, 0. 814mmol) £ (S) -XylBINAP 

(1. 20g, 1. 6 3mmol) ^ 
&MEE\ZLTQ%&m*fz&lZT)l>zf>&mAL1Zo D 
MF (12mL) SrffiWSTttlAfcft. T)l3>Mm% 
T> lOOtcoW^TlO^FMlfeo 
^aSTf&fflUfcft, C(DgHfi0RuCl 2 [ (S) 
- x y 1 b i n a p] (dm f ) n mWZ, 7)VzI>% 
«ET, (S) -1, 1-v U-T—^W -2 — f V 
r/p eil/Xf l/>y7^> [ (S) -DA I PEN] 

(512mg, 1. 63mmol) (K^^ftS) £ 
SO A, 2 S^C-ee^raifttf Lfeo M/£T (ImmHg) 

X-^;i/ (4 0mL) £2JDX., *&<0£j5fc«l£:T#*£: 

vmfcisitvt* i/u^y;!/ (3. 5g> ^^au^c^^ 

fi<7)*»t*j|02mL*"r«IBbfci:C^»C'\*-fr> (2 
mL) *UDATH»«*Wma*&. »6ftfci»»* 
3S»JU ^l£T (ImmHg) «l/Tt r an s - 
RuCh [(S) -xylbinap] [ (S) -d 
aipen] (1. 25g, 1. 023 mm o 1 , Vim 

53%) &n&<Dmfc£i,Tmf£o 

[0 0 4 2] C<D<ko\ZLT'&fci&<t)l>T~ r yi±&m^ 

0 0mL0)^yXSt- b^P — ^(C t r an s - Ru 
CI2 [ (S) -xylbinap] [(S)-dai 
pen] (1. 5mg, 0. 0 0 1 2 5mmol) <h* 
MltTfrVMI-bWI* (0. 9mg, 0. 0 2 5mmo 
1) ^fiO^O, «gftS*Ei:bTa»6»^3S:» 
\z. TJizfy&mxisfco z.z:\zfo*>frCtbT)Vzf>rt 
7V>y\z&v)n%\,tz2--fun;-)V (ImL) s 

* L b MJE - T )V zi >a A <D £ 5 [H*i 0 jg 
LTK»Ufc«. f4i&lCiSLT6 5T;t?5#|HK #C^T 
aiBTT3 0»m«U<flt#fUfc. T-trH^aiy> (6 
OOmg, 5. Ommo 1 ) *3j:tf2 -^D/V- Jl/ 
(1. 5mL) SrT;Hf>St8StT. iiWSSrffiVitM 



(12) 



*$BB 2 0 0 3 - 1 0 4 9 9 3 
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?£, #SftfcB#*«GE««U M/ET (ImmHg) 
TfHft*ar*c:i*Cctt), (R) - l -^x-;i/X^ 

(5 7 9mg, 4. 75 mm o I, 9 5%. 
««M*ifl«*9 8%) 

[01] )Vt-OI±M KU K»tt<&«iBaT»*. 
[82] T-feh7xy >(03F»**ffc©R*5!C-C**. 

[04] 7-fc h7x/ ><0>F?f7KS-{tc7)S«5S;"C*S o 
[0 5] 4-T-fe^;uftA»»xy;uco^FiqF**fl:fl!)12 
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[06] 4-7"fe^*Jft« (R) -7th>yUt 
[07] 7 7 -7x-JK^>i/^ 
[08] (R) -yj3/S^;U 3-7tfA7xZJH 

[09] 3- (y^?*7sy) yp^7xy>^ 

[010] (E) - 3 2 --XXD^ftj^mt 
10 0>KJS5CT*£>. 

[011] ^-tr^^2 — ty?u)i)\fis!7W\ttJ> 
[012] 7-fe^»2 h+s/v/^n^-y-y ><z>Jt 



[01] [0 2] 



CDMM1 (R.RR)* $tttt4 




(13) 
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[0 7] 



sns«9 



xm«io 



[19] 



3USM11 



0^ 



OH 



[011] 



N(CH 3 ) 2 



SBKM13 



[0 8] 



o ? H 
m&mzms, asm ^ > ^°^^s T ^v\ 



[BIO] 



[12] 



O 



^vOCHa 



:7D> h^-vtf)^ 



(51)Int.Cl. 7 

C 0 7 C 33/22 
35/08 
41/26 
41/44 
43/196 
45/85 
49/403 
67/31 
69/732 
69/84 
211/27 
213/00 
215/30 
C 0 7 D 301/00 
301/32 
303/26 
317/24 

// C 0 7 B 53/00 



F I 

C 0 7 C 33/22 
35/08 
41/26 
41/44 
43/196 
45/85 
49/403 
67/31 
69/732 
69/84 
211/27 
213/00 
215/30 
C 0 7 D 301/00 
301/32 
303/26 
317/24 
C 0 7 B 53/00 



f-73-K (##) 



J 

Z 



(14) 



*$DB 2003-10499 3 



61/00 
C 0 7 F 15/00 
C 0 7 M 7:00 



3 0 0 



61/00 

C 0 7 F 15/00 
C0 7M 7:00 



3 0 0 



K -f y i*»^?PH x — 31141 t f/ 

— ^7 14, y^J7F^7<>^ 
(72)5SW# ate 

S»im0ii^*^W»fffll35-417 



F^ — A(##) 4C048 AA01 BB10 CC01 XX02 XX03 
4G069 AA06 BA27A BA27B BC70A 
BC70B BE15A BE15B BE26A 
BE26B BE37A BE37B CB02 
CB57 CB70 
4H006 AA02 AC41 AC81 AC83 BA23 
BA41 BA48 BE20 BJ50 BN10 
BU32 FC22 FC74 FE11 FE12 
4H039 CA60 CB20 
4H050 AA01 AB40 WB14 WB16 



